
Innovative Approaches to 
Monitoring Forest Changes 

in the Ukrainian 
Carpathians Using Satellite 

Data and AI
Oleh Chaskovskyy, 

Ukrainian National Forestry University

18 July 2024



ÅContinuous Monitoring:

ÅRegularly monitor forest health and detect changes using high -resolution 
satellite imagery and UAV surveys.

ÅDamage Assessment:

ÅEvaluate the extent and severity of forest damage from pests, climate 
change, and human activities.

ÅWar Impact Analysis:

ÅAssess the impact of military actions on forest ecosystems by comparing 
pre - and post -conflict satellite images.

ÅReforestation Monitoring:

ÅTrack the progress and effectiveness of reforestation efforts and forest 
recovery.
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1.Background / Objectives

Study area: Ukrainian Carpathian

Ukrainian Carpathians - young mountains with cone-

shaped peaks, low ridges and a flat slopes, among which 

valleys are situated. The highest peak of this part of 

Carpathians is Goverla. It's height is 2061 m. There is no 

glaciers, but snow is staying very long time. Often it 

avalanches down the slopes and damages the nature 

sights and people's livelihoods. Although the Carpathian 

Mountains occupy a small area in Ukraine, it house more 

than half of all animals of the country. Only in the 

Carpathians live such endemic species as: carpathian 

squirrel carpathian newt, and a snow vole. The bisons are 

brought from the Bialowieza Forest.



Analysis of the canopy cover changes in the Carpathians 
based on space images 

Å Logging rate in the Carpathians is increasing;

Å About 1% of the territory of the Carpathian Forest area is being deforested every year  

(an average of 0.87% for the period from 1984 to 2016);

Å 10 years out of 33 forest cover loss exceeded 1% of the territory of Ukrainian Carpathians
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1.Background / Objectives

However, more than 90 % of Ukraine's forests are plantations or regulated even-

aged stands. Wood is harvested within final felling, thinnings, sanitary and other 

cuttings. Final felling in Ukraine is mainly clear cutting. This kind of harvesting is 

good to identify on the Satellite images  like Landsat and Sentinel-2.

We will utilize the Sentinel-2 and Planet Scope scenes from 2015 to 2022 years 

image archive.

Clear cutting in Ukrainian

Carpathians on Landsat-8



Free Satellite Imagery Sources Data Hub System - Ukraine

3. Materials

3.1. Satellite images (free periodic vs commercial daily)

https://eos.com/blog/free-satellite-imagery-sources/
http://sentinel.spacecenter.gov.ua/#/home


3. Materials

Satellite images Landsat for Ukrainian Carpathian 



3. Materials

Satellite images Sentinel-2 for Ukrainian Carpathian 



3.2. GIS digital Forest Management Maps

3. Materials



3.2. GIS digital Forest Management Maps

3. Materials



a)Planet, b) Sentinel-2

a)

b)

Canal combination (IR, Red, Green)

4. Results

4.1. Commercial vs Free



4.3. Visual vs Automatic ( Distributed, Integrated and Harmonised 
Forest Information for Bioeconomy Outlooks) DIABOLO -Project

4. Results

Time series of satellite images  

Clear Cutting



4.3. Visual vs Automatic 

4. Results

Time series of satellite images  

Dieback of forest stands



4.3. Visual vs Automatic 

4. Results

Time series of satellite images  

Selective cutting



Fusion of Sentinel-1 and Sentinel-2
with 11k ground truth polygons 

Semantic 
Segmentation

Satellite
Images

4. Results

4. Algorithms evolution (NDVI vs Computer Vision) Deep Green 
Ukraine (Leonid Shumylo).



Developing Illegal Logging and Deforestation Alert 
System in Ukraine

Selecting your AOI



Developing Illegal Logging and Deforestation Alert System in 
Ukraine

AI applied system 
algorithms 
- finding 
deforested places



Developing Illegal Logging and Deforestation Alert System in 
Ukraine

Further development of the Deep 

Green Ukraine system became 

possible as a result of winning the 

Open Data Challenge competition 

conducted within the USAID/UK aid 

international technical assistance 

project "Transparency and 

Accountability in Public 

Administration and 

Services/TAPAS" with the support 

of Ukraineôs Ministry of Digital 

Transformation



Deep Green Ukraine project



Artificial neural networks in image analysis (EURIZON-project)

The general model of a direct propagation CMM (perceptron) A view of a convolutional neural network (CNN)



Methodology of research and training of ANNs

An example of a satellite image from Sentinel-2



Methodology of research and training of ANNs

An example of annotation of deforested areas in the VGG program



CONCLUSION

Å Remote sensing is crucial for monitoring and assessing forest changes in 

Ukraine. It enables continuous observation of forest health, damage 

assessment, and pest infestation mapping. The technology is essential for 

analyzing the impacts of war and climate change on forests. Additionally, 

remote sensing supports reforestation efforts and biodiversity conservation. It 

provides valuable data for policy -making and stakeholder engagement. 

Ultimately, it enhances forest management and recovery strategies through 

precise and timely information.



Thank you for your attention!

Chaskovskyy Oleh: oleh.chaskov@nltu.edu.ua 


