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c)    Introduction to RStudio



Learning Objectives
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Understand the RStudio interface and its key components

Learn basic computer science concepts (data types, functions, libraries)

Execute simple commands in R

Install and load essential libraries for geospatial analysis



What is R?
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R is a programming language for data analysis and statistics

Why is R great for geospatial data?

• Open-source and widely used in research

• Supports large-scale data processing
• Integrates with GIS tools like QGIS and Google Earth Engine

• Provides specialized spatial libraries (e.g., sf, terra, ggplot2)



Starting RStudio for the first time
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Simply double click on your RStudio application 
to begin your programming journey!



Understanding the RStudio Layout
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Plot view

see your data visualised 

here

Code

Console

code is executed here or error 

messages are displayed

Menu bars

Environment

shows all variables you 

have



Data Types in R
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Type Example Description

Character (Text) "Hello, world!" Stores words and letters

Numeric (Numbers) 3.14 Stores decimal or whole numbers

Logical (Boolean) TRUE, FALSE Represents true/false conditions

Vector c(1, 2, 3, 4) A list of numbers or text



Variables in R
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Variables: Store values for later use

Navigate to a line of code and 

press ctrl + ENTER to 

execute your code

Results are displayed in the console at the bottom



What are libraries and why do they matter?
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What is a library (or Package) in R?

• A library (also called a package) is a collection of pre-written functions and datasets that 

extend R’s capabilities

• Libraries allow users to perform specialized tasks without writing all the code from scratch

Why do we need libraries?

• R’s base functions are limited – Libraries add new tools for specific tasks

• Saves time – Instead of writing complex code, we can use existing functions

• Community-driven – Thousands of open-source libraries are available, maintained by experts

• Essential for geospatial analysis – R does not natively support GIS, so libraries like sf and 

raster are required



What are libraries and why do they matter?
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Install the package first

Then you can load the library in to use its functions



What are libraries and why do they matter?
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Want to install multiple packages at once?

Create a vector using "c"!



Data structures in R
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Data Structure Definition Example use case

Vector Ordered list of same data type A list of temperatures: c(25, 27, 30, 29)

List Ordered collection of different data types Storing mixed values: list("tree", 45, TRUE)

Matrix 2D table with same data type Storing image pixel values

Data Frame 2D table with mixed data types Storing survey data (name, age, city)

For example:



Tasks
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1. Start the RStudio Script of this Lecture and follow the Instructions

1. Assign your own variables and use them for more complicated 

calculations

1. Create your own dataframe with any data you like



Common errors in RStudio
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“Function not found” error? → Make sure the package is installed and loaded 

(install.packages("package_name"))

“Object not found” error? → Check variable names and assignments

RStudio crashing? → Restart the session (Session → Restart R)

Accidentally deleted code? → Use the History tab to recover past commands
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RStudio is the primary interface for writing and executing R scripts

Functions are essential for performing specific tasks and improving efficiency

Data structures like vectors, lists, matrices, and data frames organize information

Libraries extend R’s capabilities, especially for spatial data analysis

Summary & key takeaways



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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