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Course Introduction

Training Course on Developing Geospatial Applications with Python and Open-Source Libraries
empowers participants with the essential skills to develop robust and scalable geospatial
applications using the versatile Python programming language and a suite of powerful open-
source libraries. In today's data-driven world, the ability to effectively analyze, visualize, and
interact with location intelligence is paramount across diverse sectors like urban planning,
environmental monitoring, disaster management, and logistics. This course bridges the gap
between traditional GIS concepts and modern geospatial software development, equipping
professionals to build dynamic, data-driven solutions.

Participants will delve into core geospatial data science concepts, mastering techniques for spatial
data acquisition, geoprocessing, visualization, and web mapping. Through hands-on exercises
and real-world case studies, learners will gain practical experience with leading libraries such as
GeoPandas, Rasterio, Folium, and Shapely. The curriculum emphasizes reproducible workflows
, automation, and the integration of cloud-based geospatial platforms, preparing attendees to
tackle complex challenges and innovate in the rapidly evolving field of location-based services.
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Course Duration

10 days

Course Objectives

Upon completion of this training, participants will be able to:

1. Master Python fundamentals for geospatial programming, including data structures and
control flow.

2. Effectively acquire and manage diverse geospatial data formats
3. Perform advanced spatial analysis using Python libraries, including buffering, overlay, and

network analysis.
4. Implement geospatial data cleaning and preprocessing techniques for enhanced data

quality.
5. Create compelling static and interactive geospatial visualizations and maps.
6. Develop web mapping applications leveraging open-source frameworks and libraries.
7. Integrate APIs for real-time geospatial data access and processing.
8. Apply machine learning and AI algorithms to geospatial datasets (GeoAI).
9. Work with big geospatial data and optimize performance for large datasets.

10. Build reproducible geospatial pipelines using version control (Git) and best practices.
11. Understand and apply coordinate reference systems and projections accurately.
12. Design and implement geospatial databases for efficient data storage and retrieval.
13. Explore emerging trends in geospatial technology, including IoT integration and cloud GIS.

Organizational Benefits

Improve strategic planning and operational efficiency through insightful location intelligence.
Automate repetitive GIS tasks and workflows, saving time and resources.
Leverage powerful open-source tools, minimizing reliance on expensive proprietary software.
Equip teams with the skills to address complex spatial challenges in-house.
Build tailored applications that meet specific organizational needs.
Stay ahead in industries increasingly reliant on location-based services and spatial analytics.
Optimize asset tracking, logistics, and resource allocation.
Contribute to and develop solutions for intelligent urban environments.
Enhance disaster preparedness and response through advanced spatial analysis.
Foster a culture of innovation by integrating cutting-edge geospatial technologies.

Target Audience



GIS Professionals
Data Scientists.
Software Developers.
Researchers and Analysts
Urban Planners and Architects
Environmental Scientists.
Students in GIS, Geography, Computer Science, or related disciplines.
Anyone with a basic understanding of Python and an interest in geospatial technology.

Course Outline

Module 1: Introduction to Geospatial Python & Environment Setup

Understanding the role of Python in modern geospatial workflows.
Setting up a robust development environment (Anaconda, Virtual Environments).
Introduction to key geospatial libraries: GeoPandas, Fiona, Shapely, PyProj.
Basic command-line tools for geospatial data (GDAL/OGR).
Case Study: Automating file format conversions for a city planning department.

Module 2: Python Fundamentals for Geospatial Data

Review of Python data types, control flow, and functions.
Working with lists, dictionaries, and NumPy arrays for spatial data.
Introduction to Pandas DataFrames for tabular attribute data.
Error handling and debugging in Python scripts.
Case Study: Cleaning and organizing census data with Pandas for geographic join.

Module 3: Vector Data Handling with GeoPandas

Reading and writing common vector formats (Shapefile, GeoJSON, GeoPackage).
GeoDataFrames: The core data structure for vector data in Python.
Performing attribute queries and spatial selections.
Geometric operations: buffering, union, intersection, difference.
Case Study: Identifying areas impacted by a proposed development using buffering and
overlay.

Module 4: Coordinate Reference Systems & Projections

Understanding CRS, datums, and their importance in geospatial data.
Working with pyproj for coordinate transformations.
Reprojecting GeoDataFrames between different CRSs.
Handling common CRS issues and best practices.
Case Study: Aligning diverse datasets from different sources for a regional analysis project.

Module 5: Raster Data Processing with Rasterio

Introduction to raster data structures and their applications.
Reading and writing raster formats (GeoTIFF, netCDF).
Performing basic raster operations: clipping, masking, mosaicking.
Calculating raster statistics and band arithmetic (e.g., NDVI).
Case Study: Analyzing changes in vegetation health over time using satellite imagery.

Module 6: Advanced Spatial Analysis



Proximity analysis: nearest neighbors, distance calculations.
Spatial joins and relationships (intersects, contains, within).
Network analysis basics: shortest path, service areas (using NetworkX, OSMnx).
Introduction to spatial statistics with PySAL.
Case Study: Optimizing emergency service response routes in a city.

Module 7: Geospatial Data Visualization

Creating static maps with Matplotlib and GeoPandas plotting.
Customizing map aesthetics: symbology, labels, legends.
Building interactive web maps with Folium and Leaflet.js.
Adding markers, pop-ups, and choropleth layers to interactive maps.
Case Study: Developing an interactive web map to showcase public transportation networks.

Module 8: Web Mapping & API Integration

Fundamentals of web mapping services (WMS, WMTS, XYZ tiles).
Consuming and publishing geospatial data via REST APIs.
Integrating data from OpenStreetMap, Google Maps API, etc.
Introduction to Flask/Django for building simple geospatial web services.
Case Study: Building a web application to visualize real-time traffic data from a public API.

Module 9: Geospatial Databases (PostGIS)

Introduction to spatial databases and their advantages.
Setting up and connecting to a PostGIS database.
Storing, querying, and managing spatial data in PostGIS.
Performing spatial SQL queries for advanced analysis.
Case Study: Designing a spatial database for managing urban infrastructure assets.

Module 10: Big Geospatial Data & Performance

Strategies for handling large vector and raster datasets.
Introduction to Dask-GeoPandas for parallel processing.
Optimizing geospatial operations for performance.
Cloud-based storage and processing considerations (e.g., AWS S3, Google Cloud Storage).
Case Study: Processing a nationwide LiDAR dataset for elevation modeling using distributed
computing principles.

Module 11: Geospatial Machine Learning (GeoAI)

Introduction to machine learning concepts with a geospatial context.
Feature engineering from spatial data.
Applying classification and regression models to geospatial problems.
Introduction to deep learning for satellite imagery analysis (e.g., land cover classification).
Case Study: Predicting urban growth patterns using satellite imagery and machine learning.

Module 12: Advanced Raster Applications & Remote Sensing

Working with multi-spectral imagery and remote sensing indices.
Image classification techniques (supervised and unsupervised).
Change detection analysis using time-series raster data.
Processing LiDAR data and generating Digital Elevation Models (DEMs).
Case Study: Monitoring deforestation rates in a protected area over several years.



Module 13: Building Reproducible Geospatial Workflows

Best practices for project structuring and code organization.
Version control with Git and GitHub for collaborative development.
Writing clean, documented, and testable geospatial code.
Creating custom Python packages for reusable geospatial functions.
Case Study: Establishing a standardized workflow for environmental impact assessments.

Module 14: Mobile GIS & Location-Based Services

Introduction to mobile data collection tools and their integration with Python.
Developing basic location-aware mobile applications (concepts).
Working with GPS data and real-time location tracking.
Privacy and ethical considerations in location data.
Case Study: Designing a mobile application for field data collection for utility inspections.

Module 15: Future Trends & Capstone Project

Exploring emerging trends: IoT & GIS, Digital Twins, Blockchain in Geospatial.
Discussion on career paths and industry applications in geospatial development.
Hands-on Capstone Project: Participants develop a complete geospatial application using
learned skills.
Project presentation and peer feedback.
Case Study: Developing a comprehensive flood risk assessment and visualization tool for a
local municipality.

Training Methodology

Our training methodology is highly interactive, hands-on, and project-based, ensuring
participants gain practical, real-world skills.

Instructor-Led Sessions: Expert trainers deliver clear explanations of concepts and
demonstrate coding practices.
Live Coding Demos: Step-by-step demonstrations of code implementation for various
geospatial tasks.
Hands-on Exercises & Labs: Practical exercises after each module to reinforce learning and
apply concepts immediately.
Real-World Case Studies: Application of learned skills to solve industry-relevant problems
and build functional solutions.
Code-Along Sessions: Participants code along with the instructor to build confidence and
troubleshoot in real-time.
Group Discussions & Q&A: Opportunities for participants to ask questions, share insights,
and collaborate.
Project-Based Learning: A culminating capstone project where participants develop their
own geospatial application.
Continuous Feedback: Regular feedback on exercises and project progress to guide learning.
Access to Resources: Provision of comprehensive course materials, code repositories, and
supplementary readings.
Collaborative Environment: Encouraging peer-to-peer learning and knowledge sharing.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797 

mailto:info@fineskilltrainingcenter.com


 

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized

certificate.

Tailor-Made Course

 We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training

Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A

Certificate upon successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL

TRAINING CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 21 Aug 2026 Online $2,200

17 Aug 2026 28 Aug 2026 Online $2,200

24 Aug 2026 04 Sep 2026 Online $2,200

31 Aug 2026 11 Sep 2026 Online $2,200

07 Sep 2026 18 Sep 2026 Online $2,200

14 Sep 2026 25 Sep 2026 Online $2,200

21 Sep 2026 02 Oct 2026 Online $2,200



Start Date End Date Location Price

28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com

https://www.fineskilltrainingcenter.com/courses/training-course-on-developing-geospatial-applications-with-python-and-open-source-libraries

