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DETERMINING THE LAND COVER 
Automatic land cover classification
Land cover change
ESA PECS project



• ESA PECS project: 2015-2017

• an accurate, countrywide, harmonized land information 
system that covers present and future needs of its users in 
Slovenia

• based on EO data, VHR and HR

• designed for straightforward continuous updating

• efficient classification

• Land Information System Slovenia (LISS)

• adaptation of LISA data model:
• better compatibility to EU-wide harmonized data sets



25 categories of mixed land use and 
land cover

manual, based on aerial imagery

1 per 3 years

very good spatial resolution and 
thematic accuracy



• Auxiliary data:
• topographic data

• land use/land cover data

• cadastral data

• aerial orthophotos

• Satellite data
• WorldView-2 (0.5 m)

• Pleiades (0.5 m)

• SPOT 6, 7 (1.5 m)

• RapidEye (6.5 m)

• Sentinel-2 (10/20/60 m)

• THEOS (15 m)

• Landsat 4-8 (30 m)

• PROBA-V (100 m)



• adapted to the need of Slovenian users

• adapted to the specifics of Slovenian landscape

• adapted for use with HR and VHR satellite images

• land cover (LC) data model
• minimal changes, 12 classes + 3 uninterpretable

• land use (LU) data model
• adapted in a number of details (classes, attributes, attributes codings)
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• nearly fully automatic 

• 1 per month or as necessary

• lower spatial resolution



Pleiades, 1.0 m, 2.8.2013
Level 3

building

other constructed area

bare soil

screes

surface water

trees

bushes

dwarf shrubs

herbaceous vegetation



SPOT7, 1.5 m, 12.6.2014
Level 3

building

other constructed area

bare soil

screes

surface water

trees

bushes

dwarf shrubs

herbaceous vegetation



• a variety of geographic regions

MMU [m2] Correctness [%]
(all images)Pleiades SPOT-6/7

buildings 25 50 92

other constructed areas 25 50 70

bare soil 50 100 91

screes and bare rocks 50 100 68

surface water 50 100 92

woody vegetation 50 100 95

herbaceous vegetation 50 100 88

Average Overall Accuracy [%] 86



• integration of multi-temporal classification algorithms

• optimisation in large scale computation

• higher classification accuracy

• database of training samples

• a procedure for verification of results and integration into an 
official database



TOWARDS DROUGHT USER SERVICE 
Detection of vegetation growth anomalies
Drought monitoring, prediction
Drought User Service
ESA PECS, Interreg DriDanube project





Ground measurement stations
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• ARSO (Slovenian Environment Agency) 

• DMCSEE, Drought Management Centre for SE Europe:
• Co-ordination, development, assessment and use of drought risk 

management tools and methods in SE Europe with the aim of 
improving the preparedness for drought and reducing its impacts

• Tracing and predicting drought in SE region

• Monthly reporting

• Pilot actions: Slovenia
• Assessing the impact of drought

• EO data and time series analysis framework

• Monitoring drought: when and where, occurence patterns

• Predicting when: drought announcement

• MODIS products: 4/16 days composites, NDVI, EVI, LAI, FAPAR

• ASCAT and Sentinel-2 data



RELEVANCE TO SCERIN



Promote drought monitoring: Danube region ~ SCERIN region

or:

• multitemporal and multi-sensor data, time series applications in 
forestry, agriculture, land inventory

• multitemporal land cover classification

• multi-sensor data harmonisation

Fostering LC validation activities:

• development of database of training samples (SCERIN region)

• development database of reference data (SCERIN region)







• 20 years of experience

• application, research and development 

• GIS and remote sensing

• pioneering group

• automatic processing of optical satellite data, classification, 
change detection, spatial analyses and modelling, lidar data 
processing and visualization

• our clients include the EU, World Bank, InterAmerican 
Development Bank, National Geographic Society, ESA, local 
and national authorities, museums, NGO’s and commercial 
companies



REMOTE SENSING APPLICATIONS

Providing fast, accurate and reliable thematic spatial data for 
efficient management of natural and built environments





Operational service













Long term changes in the landscape, Albania

1984

Vlora estuary on a 
Landsat image

classification result

Combination of anthropology and EO based spatial analysis



Long term changes in the landscape, Albania

Vlora estuary on a 
Landsat image

results can be quantitatively 
assessed

2016



0.   Integration of optical imagery
(including metadata)

1. Geometric corrections
(ortorectification)

2. Atmospheric correction
Topographic correction

3. Products development
(thematic processing)


