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COURSE MATERIALS
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https://exeter-data-analytics.github.io/

https://exeter-data-analytics.github.io/


REAL WORLD TO VECTOR MODEL
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CAPTURE VECTOR DATA
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Credits: NASA, Trimble

• Satellite & cellular networks

• Digitizing map data

• Raster to vector conversion



LEARNING BY HANDS-ON PRACTICAL SESSIONS 

HELLO, WORLD!

• Import spatial data (point & polygon)

• Change CRS

• Spatial operations: subset, overlap

• Visualize maps

ANIMAL OCEANOGRAPHERS

• Convert data.frame to spatial data

• Export spatial data

• Handle trajectory data

• Advanced visualizations
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SET UP YOUR PROJECT 

1. Create a new project from Rstudio

2. Download the Data

3. Unzip and store its contents in a folder named data/ within your new project.

4. Create folders output/ and img/

5. Install all required packages
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HELLO, WORLD
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• Import spatial data (point & polygon)

• Change CRS

• Spatial operations: subset, overlap

• Visualize maps



VECTOR DATA FORMATS
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IMPORT SHAPEFILES
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Num. polygons
Num. attributes



IMPORT SHAPEFILES
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IMPORT SHAPEFILES
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IMPORT GEOPACKAGE
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IMPORT SHAPEFILES
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IMPORT SHAPEFILES

14



COORDINATE REFERENCE SYSTEMS (CRS)

15



SPATIAL SUBSETTING
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● Select data of a region of interest (polygon)

raster package not 

only works with raster 

data, but also provides 

useful functions to 

process vector data as 

we will see in this 

example



SPATIAL SUBSETTING
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● Select data of a region of interest (polygon)



SPATIAL SUBSETTING
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● Select data of a region of interest (polygon)



ATTRIBUTE SUBSETTING
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● Select data of an attribute (or combination of attributes) of interest



ATTRIBUTE SUBSETTING
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● Select data of an attribute (or combination of attributes) of interest



SPATIAL OVERLAP
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● Point-in-polygon Overlay

● Select points that occur within the spatial extent of the polygon

● Add attribute information from the polygon

Points that do not occur 

within the spatial 

extent will return NA in 

attributes from the 

polygon



SPATIAL OVERLAP
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● Combine Point-in-polygon Overlay with Attribute Subsetting



INTERACTIVE MAPS
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ANIMAL OCEANOGRAPHERS
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• Convert data.frame to spatial data

• Export spatial data

• Handle trajectory data

• Advanced visualizations



ANIMAL OCEANOGRAPHERS
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Credit: Miquel Gomila



IMPORT DATA FROM CSV
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We will work with a dataset 

of oceanographic sensors that 

were equipped on Southern 

Elephant Seals. This will bring 

us to the Antarctica!

Source data: MEOP-CTD 

database 

https://doi.org/10.17882/4

5461

https://doi.org/10.17882/45461


TRANSFORM DATA.FRAME INTO SP CLASS
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Check  

spatialreference.org to 

find more about EPSG 

code



TRANSFORM DATA.FRAME INTO SP CLASS
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BINNED MAPS WITH GGPLOT2
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MOVEMENT DATA
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x, y, t



SUBSET TRAJECTORY DATA
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CONVEX HULL OR MINIMUM CONVEX POLYGON
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● Creates the smallest polygon possible that can contain a given set of points.



EXPORT SPATIAL DATA
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HANDLING MOVEMENT TRAJECTORY DATA
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LINEAR INTERPOLATION OF TRAJECTORIES
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● Interpolate trajectories at regular time intervals



ANIMATIONS OF MOVEMENT DATA
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ANIMATIONS OF MOVEMENT DATA
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ANIMATIONS OF MOVEMENT DATA (EXTRA)
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● Customize the basemap with raster data



ANIMATIONS OF MOVEMENT DATA (EXTRA)
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● Customize the basemap with raster data



ANIMATIONS OF MOVEMENT DATA (EXTRA)
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● Subset and convert data to polar stereographic projection



ANIMATIONS OF MOVEMENT DATA (EXTRA)
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● Animate
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