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Work package WP3: Satellite database - WP-Leader P2 UNFU-LV (Ukraine) 
Task description (keywords): Satellite database (collection of data, data quality, data preprocessing, compilation of database). 
Task description: Collection of satellite images from different sensors (MODIS, Landsat and Sentinel-2) according to areas of interests of different regions of 
investigation (Western Ukraine, Northwest Russia and Southwest Germany). All available satellite data from the beginning of surveying (for exam-ple for 
Landsat from the 1980ies, MODIS from 2000 and Sentinel-2 from 2015) without cloud cover (less than 10%) within 5-years periods will be collected. For 
these images pre-processing algorithms (atmospheric corrections, stacking images, etc.) and database will be developed. For the images NDVI-indexes will 
be calculated for detecting relations with growth data. For all three model regions the dynamics of coniferous wood cover will be estimated in 5-year 
periods. 

Work package milestones (MS): 
• MS 3.1-1 Monitoring of existing images from different satellites (Landsat, MODIS and Sentinel-2) on USGS Earthexplorer Hub for 5-year periods and 
download of files according to their quality for all regions (duration: 4 months, due: month 10) 
• MS 3.1-2 Quality assessment of images (duration: 2 months, due: month 12) 
• MS 3.1-3 Preprocessing images (layer stacking, atmospheric correction etc.) depending on satellite features and relief (duration: 4 months, due: month 
16) 
• MS 3.1-4 Forming of NDVI (EVI) images (duration: 2 months, due: month 18) 
• MS 3.1-5 Interpretation of images using available algorithms for spruce stands detection using field sample plots (duration: 4 months, due: month 22) 
• MS 3.1-6 Change detection on thematic maps for 5-year periods (duration: 2 months, due: month 24). 

Work package deliverables (DE): 
• DE 3.1-1 Downloaded satellite images (Landsat, MODIS and Sentinel-2) for available 5-years periods for area of interests of all regions (Western Ukraine, 
Northwest Russia and Southwest Germany) with their quality assessment (due: month 16) 
• DE 3.1-2 Formed images for analyzing, additionally including NDVI (and EVI) images for areas of interest (due: month 18) 
• DE 3.1-3 Creation of thematic maps as a result of image interpretation for detection forest cover, including spruce stands (due: month 22) 
• DE 3.1-4 Change detection of spruce stands on thematic maps for 5-year periods (due: month 24). 
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Ukrainian Carpathians (area appx. 24 thou. ha)

Landsat mission Sentinel-2 mission
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𝑵𝑫𝑽𝑰 =
𝑁𝐼𝑅 − 𝑅𝐸𝐷

𝑁𝐼𝑅 + 𝑅𝐸𝐷
𝑬𝑽𝑰 = 𝐺

𝑁𝐼𝑅 − 𝑅𝐸𝐷

𝑁𝐼𝑅 + 𝐶1 ∙ 𝑅𝐸𝐷 − 𝐶2 ∙ 𝐵𝐿𝑈𝐸 + 𝐿

G – gain factor (G=2,5); L – canopy background adjustment 
that addresses non-linear, differential NIR and red radiant 
transfer through a canopy (L=1); 
𝑪𝟏, 𝑪𝟐 - are the coefficients of the aerosol resistance term, 
which uses the blue band to correct for aerosol influences in 
the red band (𝐶1= 6; 𝐶2 =7,5)

𝑬𝑽𝑰 = 2,5
𝑁𝐼𝑅 − 𝑅𝐸𝐷

𝑁𝐼𝑅 + 6 ∙ 𝑅𝐸𝐷 − 7,5 ∙ 𝐵𝐿𝑈𝐸 + 1
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