Methodology For Processing Raw Lidar Data
To Support Urban Flood Modelling

Urban flooding poses a significant threat to communities worldwide,
causing billions of dollars in damage and endangering lives. To mitigate this
risk, accurate and reliable flood models are essential for developing
effective flood management strategies. Light Detection and Ranging
(LIDAR) is a powerful remote sensing technology that provides detailed
terrain data, making it a valuable input for urban flood modeling.
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However, processing raw LiDAR data into a format suitable for flood
modeling can be a complex and time-consuming task. This methodology
provides a comprehensive guide to processing raw LIDAR data to support
urban flood modeling. It covers all aspects of the process, from data
acquisition and preprocessing to digital elevation model (DEM) generation
and terrain analysis.

Data Acquisition
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The first step in processing raw LiDAR data is to acquire the data. LiDAR
data can be acquired from a variety of sources, including government
agencies, commercial vendors, and research institutions. The choice of
data source will depend on the specific requirements of the project.
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When acquiring LiDAR data, it is important to consider the following factors:
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= Data resolution: The resolution of the LIDAR data will determine the
level of detail in the resulting DEM. Higher resolution data will provide
more detailed terrain information, but it will also be more expensive
and time-consuming to process.

= Data coverage: The data coverage will determine the extent of the
area that will be modeled. It is important to ensure that the data
coverage includes all of the areas that are at risk of flooding.

= Data accuracy: The accuracy of the LIDAR data will determine the
reliability of the resulting flood model. It is important to select data that
has been collected using high-quality equipment and processed by
experienced professionals.

Data Preprocessing

Once the LIiDAR data has been acquired, it must be preprocessed before it
can be used for flood modeling. Data preprocessing involves a variety of
tasks, including:

= Data cleaning: Data cleaning removes any errors or artifacts from the
LiDAR data. This can be done manually or using automated software.

= Data filtering: Data filtering removes any unwanted data from the
LiDAR data. This can include filtering out points that are below a
certain elevation or that are located in areas that are not of interest.

= Data classification: Data classification assigns each point in the
LiDAR data to a specific class. This can be done manually or using
automated software.
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Data preprocessing is an important step in the process of processing raw
LiDAR data. It helps to ensure that the resulting DEM is accurate and
reliable.

Digital Elevation Model Generation
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A DEM is a digital representation of the terrain. It is used to represent the
elevation of the land surface at each point in the model.

There are a variety of methods that can be used to generate a DEM from
LiDAR data. The most common method is to use a triangulation algorithm.
Triangulation algorithms divide the LiDAR data into a series of triangles.
The elevation of each triangle is then calculated using the elevations of the
three points that define the triangle.
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The choice of DEM generation method will depend on the specific
requirements of the project. Factors to consider include the desired
resolution of the DEM, the accuracy of the DEM, and the computational
resources that are available.

Terrain Analysis

Terrain analysis is the process of extracting information about the terrain
from a DEM. This information can be used to identify areas that are at risk

of flooding.

There are a variety of different techniques that can be used to perform
terrain analysis. Some of the most common techniques include:

= Slope analysis: Slope analysis measures the steepness of the terrain.
Steep slopes are more likely to experience erosion and flooding.

= Flow direction analysis: Flow direction analysis determines the
direction of water flow across the terrain. This information can be used
to identify areas that are likely to be flooded.

= Flow accumulation analysis: Flow accumulation analysis measures
the amount of water that flows into each cell in the DEM. This
information can be used to identify areas that are likely to experience
flooding.



Terrain analysis is a powerful tool for identifying areas that are at risk of

flooding. By understanding the terrain, it is possible to develop more
effective flood management strategies.

This methodology provides a comprehensive guide to processing raw
LiDAR data to support urban flood modeling. By following the steps
outlined in this methodology, it is possible to generate accurate and reliable
flood models that can be used to protect lives and infrastructure.

The benefits of using LIDAR data for urban flood modeling are numerous.
LiDAR data provides detailed terrain information that can be used to
identify areas that are at risk of flooding. This information can be used to
develop more effective flood management strategies, such as flood
warning systems and evacuation plans.
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As LiDAR technology continues to evolve, it is likely that LIDAR data will
become even more valuable for urban flood modeling. In the future, LIDAR
data may be used to create real-time flood models that can be used to
warn people of impending floods. LiDAR data may also be used to develop
more sophisticated flood models that can account for the effects of climate
change.
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