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• To preserve biodiversity, mining companies must monitor habitats and habitat types — specifically, how much habitat is being lost 

or regenerated. This is essential due to regulations concerning biodiversity conservation and the obligation to restore land to its 

original state or to an ecologically acceptable condition after resource extraction.

• Mines are often located in remote regions and cover large areas, making on-site inspections time-consuming and expensive.

• To avoid frequent and time-consuming field-based habitat mapping, the process is increasingly being automated and accelerated 

using Earth Observation (EO) technologies. These technologies enable simpler and faster monitoring of biodiversity across mining 

areas. As a result, it becomes possible to identify locations where habitat restoration measures are needed, thereby contributing to 

the preservation of nature.

CONTEXT AND OBJECTIVES

• Initial data of habitat is obtained by a qualified expert 

(biologist) by conducting field research. Based on the 

collected data, a final habitat map is created in shapefile 

format, using QGIS software, which serves as an input for 

the model.

• Another input is  PlanetScope satellite imagery. It is used 

due to its high spatial resolution and frequent availability, 

enabling monthly analysis. The PlanetScope data is 

provided in a standardized GeoTIFF format and is pre-

processed (processing level L2A). The imagery is 

normalized and aligned to a unified grid, and all outputs 

are transformed into the current national two-dimensional 

projection system HTRS96/TM (EPSG:3765), ensuring data 

standardization for further spatial analysis.

• NDVI values (Normalized Difference Vegetation Index) are 

calculated to assess vegetation cover. NDVI is essential for 

distinguishing between vegetation classes such as 

grasslands, low shrublands, and rocky areas, compared to 

urban or non-vegetated surfaces.

METHODOLOGY

• Reference data from 2023 is used to train the model. The 

process involves supervised classification based on the 

habitat map, spectral bands, and NDVI values. Various 

classification models are trained using the AutoML 

function from the H2O package in R, which automates the 

development and optimization of machine learning 

models. All generated models are ranked based on RMSE, 

and the best-performing model is used for further analysis.

• The trained model is applied to PlanetScope imagery from 

2024 to detect habitat changes within the area of interest.
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RESULTS AND CONCLUSIONS

• Prediction of habitat classes for the year 2024 - areas with 

significant habitat changes.

• Prediction of habitat classes using the selected model for the 

same year as the ground truth data - a good match with actual 

conditions in the field.

• This methodology demonstrates the feasibility of combining advanced satellite datasets, machine learning, and automated 

processes for habitat mapping. It offers a scalable solution for environmental monitoring, with applications extending beyond 

mining areas to broader conservation efforts.
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