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5 Introduction to R and QGIS

a) General Introduction to Spatial Software



Learning objectives
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Understand the role of spatial software in geospatial analysis

Identify key features of QGIS and R for spatial data processing

Know when to use GIS software, cloud-based solutions, or 

programming for spatial analysis

Install and configure QGIS, R, and RStudio on their computers

Set up essential plugins and packages for geospatial workflows



What is spatial software?
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Definition:

• Spatial software allows users to analyze, visualize, and manipulate geographic 

data

Why is it important?

• Helps in mapping, geostatistical analysis, and data visualization

• Used in agriculture, urban planning, environmental monitoring, disaster 
management, and more

(Geospatial World 2013)



Types of spatial software?
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GIS desktop software

• QGIS (Open-source) - Versatile, powerful, widely used

• ArcGIS (Commercial, "ESRI-Products") - Industry standard, extensive 

functionality 

Cloud-based GIS & remote sensing platforms

• Google Earth Engine (GEE) - Satellite imagery processing at scale

• Copernicus Data Space Ecosystem - Cloud access to Sentinel data

Programming-based geospatial analysis

• R (with sf, terra, raster) – Statistical & spatial analysis

• Python (with geopandas, rasterio, folium) – Automation & machine learning

• PostGIS (PostgreSQL extension) – Spatial databases



When should you use which spatial software?
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Scenario Best Choice Why?

Quick visual exploration of spatial data QGIS / ArcGIS
Easy-to-use Graphical User Interface (GUI) 
rwith map interaction

Large-scale satellite image processing Google Earth Engine Cloud-based, handles petabytes of data

Automating repetitive spatial analysis tasks Python (GeoPandas) / R Scripts can run large batch processes

Storing and querying large geospatial datasets PostGIS / SQL Optimized for large-scale spatial queries

Machine learning on geospatial data Python (scikit-learn, TensorFlow) Full control over data modeling

Collaborative mapping & real-time web GIS Google Earth, ArcGIS Online Shareable, cloud-based maps



When should you use which spatial software?
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Key takeaways:

• Use GIS desktop software for traditional spatial analysis

• Use cloud-based tools for large-scale remote sensing and fast processing

• Use programming when automation, machine learning, or advanced 
customization is needed



QGIS
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What is QGIS?

• A free, open-source GIS software for visualizing, analyzing, and 

processing spatial data

• Supports vector and raster data, spatial databases

• https://qgis.org/

Key features:

• Data visualisation: Load and edit shapefiles, raster images, GPS 

data

• Geoprocessing tools: Buffering, clipping, merging, and spatial 

statistics

• Mapping & cartography: Create professional-quality maps

• Plugins: Expand functionality with GRASS GIS, OpenStreetMap, 

and Python scripting



Task - Installing QGIS
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1. Visit: https://qgis.org/download/

2. Choose the offline long-term version

https://qgis.org/download/


Task - Installing QGIS
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Downloading QGIS may take some time, as it is a large file

1. The Download will start automatically

2. Follow the instructions by the program 

3. Finish the installation



R
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What is R?

• A statistical computing language with powerful 

spatial analysis libraries

• https://www.r-project.org/

Why Use R for geospatial analysis?

• Handles large datasets and advanced spatial 

modeling

• Open-source and integrates with QGIS and other 

GIS tools



Task - Installing R
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1. Visit: https://mirrors.cicku.me/cran/

2. Choose the Version suitable for your system

https://mirrors.cicku.me/cran/


Task - Installing RStudio
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1. Visit: https://posit.co/download/rstudio-desktop/

2. Choose the Version suitable for your system



Task - Installing RStudio
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1. Follow the links fitting your system and preferences 

2. The download will start automatically

3. Follow the instructions by the program 

4. Finish the installation
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QGIS is a powerful open-source GIS tool for visualization and geospatial analysis

R is excellent for spatial statistics, raster processing, and modeling

Other important spatial software includes ArcGIS, Google Earth Engine, PostGIS, 
and cloud-based tools

Choosing the right tool depends on whether you need a GIS, cloud-based solution, 
or programming approach

Summary & key takeaways



Sources
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Thank you for your attention!

Dr. Insa Otte, Hanna Schulten 

(on behalf of the EOCap4Africa Team) 

and colleagues

insa.otte@uni-wuerzburg.de
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