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Graduate Certificate in Geographic Information System for Climate Change and Conservation

GIS for Environmental Impact Assessment and
Planning

Geographic Information Systems (GIS) are a set of tools that allow for the capture, storage, management,
analysis, and visualization of geographic information. GIS is used in a wide range of applications, including
environmental impact assessment and planning. In this explanation, we will discuss key terms and
vocabulary related to GIS for environmental impact assessment and planning in the context of the Graduate
Certificate in GIS for Climate Change and Conservation.

1. Geographic Information Systems (GIS): A system for capturing, storing, checking, and analyzing data that
are geographically referenced. GIS can be used for a variety of tasks, including mapping, spatial analysis,
and modeling.
2. Spatial Data: Data that is associated with a specific location on the earth's surface. Spatial data can be
stored in a variety of formats, including raster and vector data.
3. Raster Data: Spatial data that is stored as a grid of cells, with each cell containing a value. Raster data is
often used to represent continuous phenomena, such as elevation or temperature.
4. Vector Data: Spatial data that is stored as a collection of points, lines, and polygons. Vector data is often
used to represent discrete objects, such as buildings or roads.
5. Georeferencing: The process of associating spatial data with a specific location on the earth's surface.
Georeferencing is often done using coordinate systems, such as latitude and longitude.
6. Coordinate Systems: A system for representing the location of points on the earth's surface using
coordinates. Common coordinate systems include latitude and longitude (geographic coordinates) and
easting and northing (projected coordinates).
7. Projection: The process of transforming geographic coordinates into projected coordinates. Projections
are necessary because the earth is not a perfect sphere, and different projections can be used to better
represent different parts of the earth.
8. Spatial Analysis: The process of using GIS to analyze spatial data. Spatial analysis can be used to answer
questions about the location and distribution of features, such as "Where are the areas with the highest
concentration of a particular species?" or "What is the shortest route between two points?"
9. Modeling: The process of using GIS to create models that simulate real-world phenomena. Models can be
used to predict the impact of different scenarios, such as "What will happen to coastal communities if sea
levels rise by 1 meter?"
10. Environmental Impact Assessment (EIA): The process of identifying and evaluating the potential
environmental impacts of a proposed project or development. EIAs are used to inform decision-making and
ensure that projects are designed and implemented in a way that minimizes negative environmental
impacts.
11. Planning: The process of developing and implementing plans for the use of land and resources. GIS is
often used in planning to analyze spatial data and create maps that help inform decision-making.
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12. Climate Change: A long-term change in the average weather patterns that have come to define local,
regional, and global climates. Climate change is primarily driven by human activities, such as the burning of
fossil fuels and deforestation.
13. Conservation: The protection, management, and restoration of natural environments and resources. GIS
is often used in conservation to map and analyze the distribution of species and habitats, and to inform the
development of conservation strategies.
14. Habitat: The natural environment in which a particular species lives. Habitats can include forests,
grasslands, wetlands, and other natural communities.
15. Species Distribution: The location and abundance of a particular species in a given area. GIS is often
used to map and analyze species distributions, which can inform conservation planning and management.
16. Biodiversity: The variety of life in a given area, including the number of different species, the variety of
ecosystems, and the genetic diversity within species. GIS is often used to map and analyze biodiversity,
which can inform conservation planning and management.
17. Land Use: The way in which land is used, such as for agriculture, forestry, urban development, or
conservation. GIS is often used to analyze land use patterns, which can inform planning and decision-
making.
18. Spatial Join: The process of combining two spatial datasets based on their spatial relationship. A spatial
join can be used to add attributes from one dataset to another based on their location.
19. Buffer: A zone of a specified distance around a feature or features. Buffers can be used to analyze the
impact of a feature on its surrounding area, or to identify areas that are within a certain distance of a
feature.
20. Overlay: The process of combining multiple spatial datasets to create a new dataset. Overlay can be
used to identify areas that meet certain criteria, such as areas that are both protected and contain a certain
species.

In the context of the Graduate Certificate in GIS for Climate Change and Conservation, these key terms and
vocabulary are essential for understanding the use of GIS in environmental impact assessment and
planning. GIS is a powerful tool that can be used to analyze spatial data and inform decision-making in a
wide range of applications. However, it is important to have a solid understanding of the underlying
concepts and vocabulary in order to use GIS effectively.

For example, when conducting an EIA for a proposed development, GIS can be used to map the location of
sensitive habitats and species, and to analyze the potential impacts of the development on those features.
By creating maps and performing spatial analysis, planners and decision-makers can better understand the
potential impacts of the development and make informed decisions about how to proceed.

Similarly, in conservation planning, GIS can be used to map the distribution of species and habitats, and to
analyze the impact of different scenarios on those features. For example, GIS can be used to model the
impact of sea level rise on coastal habitats, or to analyze the impact of different land use scenarios on
biodiversity.

In summary, GIS is a powerful tool for environmental impact assessment and planning, and a solid
understanding of key terms and vocabulary is essential for using GIS effectively. By using GIS to analyze
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spatial data and create maps, planners and decision-makers can better understand the potential impacts of
development and conservation projects, and make informed decisions about how to proceed.

Challenges of GIS for Environmental Impact Assessment and Planning:

Despite its many benefits, GIS also presents some challenges for environmental impact assessment and
planning. Some of these challenges include:

1. Data Quality: GIS relies on accurate and up-to-date spatial data, but obtaining high-quality data can be
difficult and expensive. Data quality issues can lead to inaccurate analyses and poor decision-making.
2. Data Integration: GIS often involves integrating data from multiple sources, which can be challenging due
to differences in data formats, coordinate systems, and other factors.
3. Data Analysis: GIS involves complex spatial analysis, which can be challenging for those who are not
familiar with the techniques and tools involved.
4. Data Visualization: GIS involves creating maps and other visualizations, which can be challenging due to
the complexity of the data and the need to communicate information clearly and effectively.
5. Data Security: GIS often involves sensitive spatial data, which can be at risk of unauthorized access or
misuse.
6. Data Maintenance: GIS data must be regularly updated and maintained to ensure that it remains accurate
and relevant.

To overcome these challenges, it is important to have a solid understanding of GIS concepts and
techniques, as well as access to high-quality data and appropriate tools. Additionally, it is important to have
clear communication and collaboration between GIS professionals, planners, decision-makers, and other
stakeholders to ensure that GIS is used effectively and responsibly in environmental impact assessment and
planning.

In conclusion, GIS is a powerful tool for environmental impact assessment and planning, and a solid
understanding of key terms and vocabulary is essential for using GIS effectively. By using GIS to analyze
spatial data and create maps, planners and decision-makers can better understand the potential impacts of
development and conservation projects, and make informed decisions about how to proceed. However, it is
important to be aware of the challenges associated with GIS, and to take appropriate steps to ensure that
GIS is used effectively and responsibly.
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