
Earth Observation solutions 
in support of the Hungarian 
public sector

Dániel Kristóf, Edina Birinyi, Márta Belényesi,  
Dávid Ákos Gera, Irén Hubik, Rómeó Ife Komolafe,  
Vivien Pacskó, Róbert Pataki, Mátyás Richter-
Cserey, Anikó Rotterné Kulcsár, Máté Péter Simon,  
Boglárka Szatmáriné Bártfai, Ágnes Tar-Andrási, 
Gábor Mikus

ESA Living Planet Symposium, Vienna Ê 23/06/2025 

Lechner Knowledge Centre / Earth Observation Operations / Satellite Remote Sensing Department



Å state-owned not-for-profit company

Å fulfilling NMCA roles since 2019 (integration of FÖMI)

Å managing the largest and most complete collection of 
spatial data sets in Hungary 

Å spatial data related to the natural environment

Å official records related to the built environment

Å specific processing, analysis and IT development skills 
and activities in-house

Å up-to-date geospatial solutions supporting 
government, authorities and the public

Å sharing and dissemination of knowledge

Lechner Knowledge Centre (LTK)



Remote Sensing capabilities

Å Balanced  use  of computational  and visual  methods
Å Combined  use  of different  data  sources
Å RS: 
Å  airborne / space -borne
Å optical  and radar

Å Field  surveys
Å Official  data : LPIS, cadastre , topography

Å Processing  of big  geospatial  data  (national , EU)

15

16

17

18

19

20

21

22

23

2014.12.17 2015.03.27 2015.07.05 2015.10.13 2016.01.21 2016.04.30

V
a

lu
e

s
 o

f 
S

h
a

n
n

o
n

 E
n

tr
o

p
y

Temporal changes of Shannon Entropy

grassland

forest

water bodies

imperviousness

wetland



Land cover, 
land use



Harmonized National High-Resolution Land Cover (hNHRL)

ÅLand Cover and Land 
Cover change mapping 

Å23-14 classes, 
depending on 
processing level 
(HNRL-hNHRL)

ÅCountry-wide

ÅYearly between 2016-
2023

ÅCombined method of 
machine learning, visual 
photo interpretation 
and data integration

ÅSentinel-1-2 imagery, 
DEM, DSM, Soil 
information



Production of Harmonized National High-Resolution Land Cover (hNHRL)

Input data:

Sentinel-2 optical satellite imagery,

Sentinel-1 radar imagery mosaics,

Digital Elevation and Surface Model,

Soil information

Reference data:

Previous NHRL layers, LPIS and SAPS 

data,

National Forest Database (NFD), road 

and rail network, buildings

Å Uniform geometry and resolution 

(EOV 10m)

Å Random Forest classifier

Å Data integration, data cleaning

Enhanced NHRL 

Harmonized National High 

Resolution Land Cover, 

HNHRL

Value-added product

Visual control and correction

Thematic aggregation

Å 23 LC classes Å 14 LC classes

Raw NHRL

Available in Copernicus map 

browser with view and 

download service: 

https://raster.lechnerkozpont.

hu/apps/copernicus/

https://raster.lechnerkozpont.hu/apps/copernicus/
https://raster.lechnerkozpont.hu/apps/copernicus/


Crop and Grassland Maps

Å Annualcrops, permanent crops 
and grasslands Ą agriculture, 
ecosystems or spatial planning

Å 16-24 categories, depending on 
the year

Å Countrywide, but 
parcel boundaries and 
ineligible territories are masked

Å Yearly between 2013-2024

Å Random Forest classification in 
Python

Å Sentinel-2 reflectances and 
indices
6-8 dates between March and 
October 

Å Sentinel-1 temporal integrals 
from H/A/alpha polarimetric 
decomposition

Å Reference from 
Anonymised Database of 
Subsidies 

Lechner Knowledge Centre
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Crop mapping developments using deep learning

ÅAnnualcrops, permanent crops 
grasslands and forests Ą 
agriculture, ecosystems or spatial 
planning

ÅMain categories (8-16)

ÅReference from 
Anonymised Database of Subsidies 

Experiments:

ÅData: Sentinel-2 reflectances, 
Sentinel-1 backscatter, Sentinel-1 
polarimetry

ÅAlgorithm: 1D-CNN, LSTM, 
Transformer + autoregressive 
pretraining

ÅAim: spatially and temporally 
transferable pretrained model



Extreme 
water 
conditions



Flood and excess water maps based on optical imagery

ÅBased on Sentinel-2

ÅCountrywide

ÅStudy years between 
2016-2024

ÅBased on visually-assited 
single-date thresholding 
(bands and indices)

ÅTime series reaching back 
to 1998 available, based 
on Landsat and other 
optical data and similar 
methodology



Radar-based flood and excess water maps

ÅBased on Sentinel-1A

ÅThe sample area covers 
the most affected areas 
in eastern Hungary.

ÅStudy years between 
2020-2023

ÅVV thresholding

ÅEnhancedEdge Otsu 
method 

ÅFiltering out drought
periods based on SMAP 
anomalies



Deep Learning-based water detection (ESA RFP/3-18201/23/I-DT-bgh)

Å AI based Fusion of Satellite 
/Airborne data for Biodiversity 
Change Characterization

Å Objectives: mapping areas 
effected by water to support 
water-retention and water-
buffer oriented land 
management efforts

Å Members: HUN-REN Institute for 
Computer Science / Lechner 
Knowledge Center

Å Period: 2023.10.15 ς2025.08.31

Å Deep Neural Network based 
solution, using long time series 
of Sentinel-2 reflectance and 
derived indices, Sentinel-1 
Sigma-0 backscatter coefficients 
(VV, VH, and their ratio), soil, 
DEM and morphometry data

Å Two test areas

Å Reference from field data and 
existing IEW maps

Sentinel-2 classification (February 8, 2023)Sentinel-1 classification, time series(December 1, 2022 ςDecember 31, 2023)



Deep Learning-based water detection (ESA RFP/3-18201/23/I-DT-bgh)

ÅFrequency map based on 
equal interval time series of 
integrated S2 and S1 
classification results

ÅApplied to categories:

Åopen water 

Åsoils seriously affected
by water

Åvegetation standing in 
water.



Drought maps based on optical imagery

ÅBased on MODIS NDVI

ÅCountrywide 

ÅReferenceperiod 2000-
2023

ÅMostly mapping during 
the Summer months

Å250 meters spatial 
resolution



Crop Condition Maps

ÅRobust crop condition 
maps for maize and 
sunflower

Å6 categories: how many 
indices showed wrong 
condition?

ÅCountrywide, but 
based on data take

ÅReference years between 
2018-2023

ÅCrop rotation taken into 
account

ÅSentinel-2 kNDVI, NDVI, 
EVI, NDMI and PSRI

ÅStrong, monotonic 
relationship between crop 
condition and damage 
claims from the Hungarian 
Agricultural Risk 
Management System 


