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Meeting summary for Course: Geocomputation and geospatial
analysis (04/03/2025)

Quick recap

The meeting covered a wide range of topics related to bash commands, file management,
and geospatial data processing using GDAL and other tools. Participants discussed
various techniques for data manipulation, raster analysis, and the importance of
understanding data types and no data values in digital image processing. The group also
explored the use of virtual raster tiles for managing large datasets and concluded with a
discussion on ongoing data processing tasks for a soil and water-related project.

Next steps

* Fabio to download species presence data for the red swamp crayfish from iNaturalist
and GBIF, expanding the search area to include the Mediterranean region, North Africa,
and Turkey.

* Fabio to create a Jupyter notebook with scripts to download the species presence data.
* Fabio to download climatological, soil, and hydrological data as directed by Giuseppe.
* Fabio to perform data cleaning on the downloaded species presence data, removing
points that fall in the sea or other inappropriate locations.

* Fabio to prepare a species distribution model for the red swamp crayfish.

* Fabio to arrive at the Lecce meeting with all presence and climate data downloaded,
including at least 10 layers for testing.

* Saverio to review the SoilGrids data on the cluster and identify any missing tiles or
variables.

* Saverio to rerun the SoilGrids download script if necessary to obtain missing data.

*» Giuseppe to rerun the growing and cubeless scripts for the old SoilGrids data.
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 Saverio to check if the water content variables (WWP1, WWP2, WWP3, and WWPS)
are present in the SoilGrids data and redownload if needed.

Summary

Bash Commands and File Management

Giuseppe reviews basic bash commands and file management techniques with the group.
He demonstrates how to use wget to download files from the internet, emphasizing its
usefulness for static web pages but noting potential complications with authentication.
Saverio adds that wget can be used in for loops to download multiple files efficiently.
Giuseppe also covers changing directories, copying and moving files, and using the tmp
folder for temporary storage. He introduces rsync as a more efficient alternative to copy
for updating files. The group discusses the importance of understanding file paths and
using commands like pwd and readlink to navigate the file system. Giuseppe mentions
grep for searching within files and suggests finding a reference PDF for common bash
commands.

Command Line Tools for Data Manipulation

Giuseppe demonstrates how to use various command-line tools for data manipulation and
searching, including grep, awk, and control+R for reverse searching command history. He
explains that awk is useful for selecting lines or rows in large text files and manipulating
data. Giuseppe also covers sorting files, joining files based on ID columns, and mentions
that these commands often have built-in parallelization for efficiency. He encourages
participants to be curious and search for commands to solve their specific needs. Chiara
shares her experience with awk for simple data manipulations, and Fatemeh asks about
separating characters in a text file, to which Giuseppe suggests using awk's gsub
command or Python for more complex cases.

Raster Data vs Vector Data

Giuseppe explains the advantages of raster data over vector data for certain
computational tasks, noting that rasters are faster to process as they are organized in a
matrix format. He then discusses several GDAL commands, focusing on gdalinfo,
gdal_translate, and gdalwarp. Gdalinfo is used to display metadata of an image,
gdal_translate can convert between formats and crop images, while gdalwarp is used for
changing projections. Giuseppe emphasizes the importance of using EPSG codes for
projections and recommends using GDAL for standardization across different software.
Saverio adds that gdalwarp can also be used to change pixel resolution for upscaling or
downscaling images.

GDAL Commands in QGIS Demonstration

Giuseppe demonstrates how to use GDAL commands in QGIS, focusing on raster
operations. He explains that many QGIS tools are based on GDAL functions, which can
be accessed through the command line. Sofia asks about standalone Python scripting,
and Giuseppe shows how to copy QGIS commands as Python code. The group
discusses various GIS operations, including vector-to-raster conversion, zonal statistics,
and DEM analysis, noting which can be done with GDAL and which require additional
tools like GRASS or PKTools.

https://outlook.office365.com/mail/inbox/id/AAQKAGUWMzUxZDcyLTFIMDItNDZhNyO05YzRiLWE4AOTNmMMzc4Y2IwZAAQADZICS71NjtPil...  2/4



4/3/25, 7:01 PM Mail - Amatulli, Giuseppe - Outlook
Data Types and No Data Values
Giuseppe explains the importance of understanding data types and no data values in
digital image processing. He discusses how different data types (byte, integer, float) affect
file size and value ranges, emphasizing the need to choose the appropriate type for
efficient storage and processing. Giuseppe also highlights the significance of correctly
labeling and handling no data values, which are often represented by specific numbers at
the extreme ends of data type ranges. He warns that mishandling no data values can lead
to errors in analysis, statistics, and resampling. Giuseppe demonstrates the use of tools
like GDAL and OpenEV for examining image properties and pixel values, and encourages
careful consideration of data types and no data values when working with geospatial data.

Raster Image Processing With GDAL

Giuseppe explains how to use GDAL commands to process raster images. He
demonstrates using gdal_info to get general information about images, including
minimum and maximum pixel values. He shows how to loop through multiple files to
compute min/max values, which can help identify outliers. Giuseppe then covers
gdal_calc for performing raster calculations, emphasizing the importance of ensuring
input matrices have the same dimensions and coordinates. He explains how to use
gdal_warp to change image resolution and crop files, noting the differences in coordinate
ordering between commands. Giuseppe discusses resampling techniques like nearest
neighbor and bilinear interpolation, advising when to use each method based on the data
type (e.g. land cover vs elevation models).

Raster and Vector File Analysis

In the meeting, Giuseppe discussed various aspects of raster and vector file analysis,
including cropping, changing pixel resolution, and geolocation. He also introduced the
concept of virtual raster tiles (VRT) and their usefulness in managing large datasets.
Saverio added insights on the use of VRT for efficient data processing and visualization.
Teodoro shared his experience using VRT for time series analysis. The team also
discussed the importance of understanding pixel values and the potential of using the
"ogr info" command for attribute table manipulation. Sofia asked about using tiling for
moving window analysis, to which Giuseppe provided guidance on using the "pk filter"
command. The team agreed to continue their discussions in the next meeting.

Soil Data Processing and Backup Discussion

Giuseppe and Saverio discuss ongoing data processing tasks for a soil and water-related
project. Giuseppe mentions he has restarted some scripts to regenerate missing tiles for
water deficit and water carrying capacity data. Saverio notes additional soil parameters
that might be useful, such as wilting point water content and bulk density. They agree to
keep both the old and new versions of the soil grid data, with Giuseppe suggesting to
rerun the scripts and download any missing files. Saverio confirms he has saved all
necessary URLs and can easily download specific files if needed.

Al-generated content may be inaccurate or misleading. Always check for accuracy.
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