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Georeferencing: Definition and 
Importance

What is Georeferencing?

Georeferencing is the process of aligning spatial data, such as maps or images, to a known coordinate 
system or geographic location. This allows the data to be accurately positioned on a map or within a 
geographic information system (GIS).

Why is it Important?

Georeferencing is crucial for integrating and analyzing spatial data from various sources, enabling 
accurate spatial analysis, data overlay, and decision-making processes in fields like urban planning, 
environmental management, and disaster response.

Benefits of Georeferencing

Georeferencing enhances the usefulness and interoperability of spatial data, allowing for seamless 
integration with other geographic information, improved spatial analysis, and more reliable mapping 
and visualization of spatial relationships.



Georeferencing Techniques

1
Image Registration

Aligning raster data to real-world coordinates

2
Ground Control Points

Identifying known locations on the ground

3
Transformation Models

Mathematical equations to match data to the real 
world

Georeferencing involves several techniques to link spatial data to its true geographic location. This includes image 
registration to align raster data, establishing ground control points to identify known locations, and applying 
appropriate transformation models to map the data to real-world coordinates. These steps are crucial for ensuring 
the spatial accuracy and integrity of GIS data.



Georeferencing Workflow

1
Acquisition

Obtain geospatial data

2
Preprocessing

Prepare data for georeferencing

3
Georeferencing

Link data to real-world coordinates

4
Verification

Ensure accurate georeferencing

The georeferencing workflow involves a series of steps to link geospatial data to real-world coordinates. First, the 
relevant data is acquired, such as satellite imagery or scanned maps. The data is then preprocessed to ensure it is in a 
suitable format for georeferencing. The georeferencing process itself involves aligning the data to known ground 
control points, establishing a coordinate system, and applying appropriate transformations. Finally, the 
georeferencing is verified to ensure the data accurately represents the real-world location.



Georeferencing Challenges and 
Considerations

1 Coordinate System Mismatches

Ensuring that all spatial data is in the same coordinate system can be challenging, as 
different data sources may use different projections or datums, leading to misalignments.

2 Ground Control Point Accuracy

Selecting accurate and well-distributed ground control points is crucial for successful 
georeferencing, but can be hindered by limited access to ground truth data.

3 Warping and Distortion

The georeferencing process can introduce visual distortions, particularly in areas with 
complex terrain or features. Careful selection of transformation methods is required to 
minimize these issues.



Subsetting: Definition and Applications

1
Spatial Subsetting

Extracting a specific geographic area

2
Thematic Subsetting

Selecting data by attribute or feature

3
Temporal Subsetting

Extracting data for a specific time period

Subsetting is the process of extracting a smaller, more manageable portion of spatial data from a larger dataset. This 
can be done based on geographic location, thematic attributes, or temporal range, allowing users to focus on the 
most relevant information for their specific needs. Subsetting helps optimize data processing, improve performance, 
and facilitate targeted analysis.



Subsetting Spatial Data

Define Area of Interest

Identify the geographic region or specific area you want to extract from the larger spatial dataset, 
based on your analysis needs.

Determine Data Format

Understand the format of the spatial data (e.g., raster, vector) and select the appropriate subsetting 
tools and techniques.

Extract Subset

Use GIS software or command-line tools to extract the subset of data that falls within your defined 
area of interest.

Validate and Optimize

Verify that the subset accurately represents the desired geographic area and explore ways to 
optimize the data size and performance.



Subsetting Raster Data

1
Spatial Subsetting

Extracting a specific area from a larger raster dataset

2
Spectral Subsetting

Selecting specific bands or channels within a raster

3
Temporal Subsetting

Extracting data for a specific time period from a time 
series

Subsetting raster data is a crucial technique in GIS for efficiently managing and analyzing large datasets. It allows you 
to extract only the relevant spatial, spectral, and temporal information you need, reducing computational 
requirements and enhancing processing speed. This step-by-step approach ensures you can quickly focus on the 
most important aspects of your raster data analysis.



Subsetting Vector Data

1Spatial Extent

Subsetting vector data involves extracting a 
specific geographic area or extent from a 

larger dataset, allowing you to focus on the 
region of interest.

2 Feature Selection

You can also subset vector data by selecting 
specific features or attributes, such as 
selecting only roads or buildings within a 
given area.3Data Optimization

Subsetting vector data can help optimize 
performance by reducing the file size and 

processing requirements, making it easier 
to work with the data in GIS applications.



Subsetting Techniques and Tools

1
Bounding Box

Define an area of interest

2
Spatial Queries

Filter data based on location

3
Attribute Filters

Subset by data attributes

4
Indexing

Improve subsetting performance

GIS professionals have a variety of techniques and tools to subset spatial data, including bounding boxes to define 
areas of interest, spatial queries to filter by location, attribute filters to select data based on characteristics, and 
indexing to optimize subsetting performance. These methods allow users to extract relevant subsets of large 
geospatial datasets for analysis and visualization.



Subsetting for Data Optimization

1
Extract

Subset data to extract relevant features

2
Reduce

Minimize data size while preserving key information

3
Optimize

Streamline data processing and analysis workflows

Subsetting spatial data is a crucial step for optimizing data management and analysis. By extracting only the relevant 
features, reducing data size, and streamlining workflows, subsetting helps improve performance, reduce storage 
requirements, and enable more efficient processing of large geospatial datasets.



Georeferencing and Subsetting: Use 
Cases

Urban Planning

Georeferencing and subsetting spatial data are crucial for urban planners to analyze demographic 
trends, infrastructure development, and land use patterns across a city.

Environmental Monitoring

Georeferencing satellite imagery and subsetting relevant data layers allow environmental scientists 
to track changes in ecosystems, monitor deforestation, and model the impacts of climate change.

Disaster Response

First responders can leverage georeferenced maps and subsetted data on infrastructure, population, 
and terrain to coordinate effective disaster relief efforts and minimize the impact of natural 
disasters.

Public Health

Georeferencing disease outbreak data and subsetting relevant demographic and environmental 
factors can help epidemiologists identify patterns and inform targeted public health interventions.

Transportation Planning

Georeferencing transportation networks and subsetting data on traffic patterns, commuter 
behavior, and infrastructure can support the development of efficient and sustainable mobility 



Georeferencing and Subsetting: 
Best Practices

1 Establish Spatial Accuracy

Ensure georeferenced data meets your project's spatial accuracy requirements by 
carefully selecting control points and minimizing distortion.

2 Leverage Metadata

Utilize metadata information, such as coordinate systems and projection details, to 
guide your georeferencing and subsetting workflows.

3 Document Processes

Document each step of your georeferencing and subsetting processes to maintain 
transparency and facilitate future data handling.



Georeferencing and Subsetting: Hands-
on Exercises

Georeferencing a Scanned Map

Learn how to georeference a historical paper map by aligning it with a digital basemap using control 
points and transformations.

Subsetting Landsat Imagery

Extract a specific area of interest from a large Landsat satellite image scene to reduce file size and 
processing time.

Vectorizing Raster Data

Convert a raster land cover map into a vector polygon layer for further analysis, while preserving the 
original data structure.

Spatial Queries on Vector Data

Perform spatial queries to find features within a certain distance, intersect with a boundary, or select 
by attribute.



Conclusion and 
Key Takeaways
In this GIS-based exercise, we have explored the critical concepts of 
georeferencing and subsetting spatial data. Through this journey, we 
have gained a deeper understanding of the importance of these 
techniques in optimizing and enhancing our geospatial workflows.


