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For geography the main research field is “geographical space”.

● Spatial Analysis
● Mapping
● Interpretation
● Prediction

Spatial phenomena and their analysis requests Interdisciplinary 
approach.



Challenges working in JRC…

Big data: 
● Large scale (European or global area) datasets
● Long time series

Suddenly, ~7900 raster files 
need pre-processing !!!

(Project: Estimating water table depth from Sentinel-1 C-band at large-scale.)



Dozens of global rasters needs composition.

Challenges working in JRC…

Pixel based mean



Projects
European or global scale, long time series
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Solution provided by JRC…
JRC Big Data Platform (JEODPP):
Petabyte scale data hub

JEO-desk: Remote data science desktop (based on Ubuntu)

JEO-batch: High-Performance Computing  mechanism (based on 
htcondor)

JEO-lab: JupyterLab/Python kernel

Distributed computing

Secure and encrypted communication

Multi-factor authentication

Secure file transfer

Critical Geospatial Data Collections already available (Copernicus 
and USGS, Base and Project data )

Issue tracking and wiki

Standard CPU processing servers:

 ~2,000 cores, 12-19 GB RAM per core (JEO-batch/desk/lab) • ~500 cores (Other 
services, like download, DBs, dev, … )

The JRC Earth Observation Data and Processing Platform ( Soille et al.,2017)



Free and open-source software (FOSS) for geospatial 
analysis

● GRASS (geoprocessing) 
● QGIS (mapping)
● snap/gpt (image processing)
● Htcondor (batch processing)
● R/Rstudio, Python/Spyder (geoprocessing, analysis, plots)
● GDAL libraries (geodata conversion)

JEODESK:

spyder



Reproducibility

Source: Yasemin Turkyilmaz-van der Velden et al 2020

Scripting: R, Python, bash

Version Control System: git

Workflow management: 
Snakemake

pyjeo: 

Python package for image processing for 
geospatial data implemented in JRC 
Ispra

Phosphorus budget in European agricultural topsoils with an empirical model (under development).

https://pubmed.ncbi.nlm.nih.gov/?term=Turkyilmaz-van+der+Velden+Y&cauthor_id=33205134


Maps-Plots-Techniques

● Zonal statistics
● Composites
● Data harmonization
● Projections
● Plots
● Maps

Exploratory Data Analysis, Descriptive Statistics, Geoprocessing



Maps, Plots and Techniques

Be careful of modifiable areal unit problem (MAUP)

Zonal statistics

Mercury in European topsoils: Anthropogenic 
sources, stocks and fluxes (Panagos et al. 2021)



Maps, Plots and Techniques Variety of Projections

Projections: 
● WGS ‘84 (world maps)
● Robinson (world maps)
● ETRS89-extended/LAEA Europe



Maps, Plots and TechniquesMaps, Plots and Techniques Intuitive Plots

Mercury in European topsoils: Anthropogenic sources, stocks and fluxes (Panagos et al. 2021)

Mercury in European topsoils: Anthropogenic sources, stocks and fluxes (Panagos et al. 2021)

Projections of soil loss by water erosion in Europe by 2050 (Panagos et al. 2021)



Innovative maps

Global Rainfall Erosivity projections for 2050 and 2070 (Panagos et al., submitted)



Innovative maps

Global Rainfall Erosivity projections for 2050 and 2070 (Panagos et al. 2021)



Maps and plots combination and thematic layers

An in-depth statistical analysis of the rainstorms erosivity in Europe (Bezak et al.,2021)

Manure management and soil biodiversity: Towards more 
sustainable food systems in the EU (Köninger et al., 2021)

Mercury in European topsoils: Anthropogenic 
sources, stocks and fluxes (Panagos et al., 2021)

Global Rainfall Erosivity projections for 2050 and 2070 (Panagos et al., submitted



Conclusions
● Big data is the new era in geospatial world.

● JEODPP provides adequate resources and new opportunities in research.

● Combination of geospatial (maps) and descriptive information (plots) provides 
Intuitive, Analytic and Inferential insights.

● Reproducibility is a critical point in research and science and it should be widely 
adopted. Interdisciplinary approach for the analysis of phenomena with spatial 
dimensions.


