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Course Introduction

In today's data-driven world, location intelligence and spatial data analysis are paramount for
informed decision-making across diverse industries Training Course on Geospatial Backend
Development with GeoDjango/Flask dives deep into Geospatial Backend Development,
leveraging the robust capabilities of GeoDjango and the lightweight flexibility of Flask.
Participants will gain the essential skills to build powerful and scalable geospatial applications,
from designing efficient spatial databases with PostGIS to developing RESTful APIs for
geographic data. We'll explore core concepts like geospatial data modeling, spatial queries, and
web mapping integration, empowering developers to create dynamic, location-aware solutions
that drive real-world impact.

This program bridges the gap between traditional web development and specialized geospatial
needs, offering a practical, hands-on approach to mastering the backend architecture required for
modern GIS applications. With a strong emphasis on Python-based development, open-source
GIS tools, and cloud deployment strategies, participants will be equipped to tackle complex
challenges in fields such as urban planning, logistics, environmental monitoring, and smart
cities. Our focus on trending technologies and industry best practices ensures that graduates are
well-prepared for the evolving demands of the geospatial tech landscape.
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well-prepared for the evolving demands of the geospatial tech landscape.

Course Duration

5 days

Course Objectives

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

1. Master PostGIS for efficient storage and retrieval of complex geospatial data structures.
2. Build secure and scalable APIs using GeoDjango REST Framework and Flask-RESTful

for seamless data exchange.
3. Utilize GeoDjango ORM and SQLAlchemy with PostGIS functions for sophisticated

spatial analysis and filtering.
4. Connect backend services with frontend web mapping clients like Leaflet.js and Mapbox

GL JS.
5. Ensure data integrity and accuracy through best practices in geospatial data cleaning and

validation.
6. Understand and correctly apply various coordinate reference systems for accurate spatial

operations.
7. Develop features like proximity search, geocoding, and routing for location-aware

applications.
8. Implement techniques for efficient spatial indexing and query optimization in large datasets.
9. Learn cloud deployment strategies using AWS or Azure for scalable GIS solutions.

10. Work effectively with GDAL/OGR, Shapely, and other essential Python geospatial
libraries.

11. Secure geospatial APIs and protect sensitive location data.
12. Leverage Docker for consistent development and deployment environments.
13. Use Git for collaborative development and tracking changes in geospatial codebases.

Organizational Benefits

Empower teams with location intelligence to make data-driven decisions, optimizing
resource allocation and strategic planning.
Automate geospatial data processing and analysis, leading to increased efficiency and
reduced manual effort.
Develop cutting-edge geospatial solutions that differentiate products and services in the
market.



Establish robust systems for storing, managing, and accessing spatial data, ensuring data
quality and accessibility.
Foster a culture of innovation by enabling the creation of new location-based services and
applications.
Optimize workflows and reduce reliance on expensive proprietary GIS software through
open-source technologies.
Utilize geospatial analytics for risk assessment, disaster preparedness, and environmental
impact analysis.
Upskill existing teams or onboard new talent with highly sought-after geospatial
programming expertise.

Target Audience

1. Software Developers.
2. GIS Professionals
3. Data Scientists
4. Backend Developers .
5. Urban Planners and Environmental Scientists
6. Computer Science Graduates
7. Engineers
8. Anyone with Python programming experience eager to learn geospatial application

development.

Course Outline

Module 1: Introduction to Geospatial Concepts & Python for GIS

Understanding Geospatial Data: Vector vs. Raster, Coordinate Reference Systems (CRS),
Projections.
Key Geospatial Formats: GeoJSON, Shapefiles, KML, GPX, WKT.
Python for Geospatial: Setting up environments, essential libraries (Shapely, Fiona,
GeoPandas).
Introduction to PostGIS: Installation, basic spatial types, and functions.
Case Study: Analyzing global city population data using GeoPandas and visualizing in
Jupyter Notebook.

Module 2: Foundations of GeoDjango & PostGIS

GeoDjango Setup: Project and app creation, database configuration with PostGIS.
Geospatial Models: Defining PointField, LineStringField, PolygonField, and
MultiGeometryField.
Spatial Data Loading: Importing data from various sources into GeoDjango models.
GeoDjango Admin: Leveraging the built-in spatial admin interface.
Case Study: Building a simple property listing application with GeoDjango, allowing users
to plot property locations on a map.

Module 3: Advanced GeoDjango Queries & Spatial Analysis

Proximity Queries: distance, dwithin, contains, intersects, within.
Spatial Transformations: Reprojecting geometries between different CRSs.
Geospatial Aggregations: Grouping and summarizing spatial data.
Geospatial Lookups: Advanced filtering based on spatial relationships.



Case Study: Developing an emergency response system to find the nearest ambulances to an
incident location using spatial queries.

Module 4: Building RESTful Geospatial APIs with GeoDjango REST Framework

Django REST Framework (DRF) Basics: Serializers, ViewSets, Routers.
GeoDjango Integration with DRF: GeoFeatureModelSerializer for GeoJSON output.
Custom Spatial Filters: Implementing complex query parameters for geospatial APIs.
API Authentication & Permissions: Securing geospatial endpoints.
Case Study: Creating an API for a city's open data portal, providing GeoJSON endpoints for
public transport routes and stop locations.

Module 5: Introduction to Flask for Geospatial Applications

Flask Fundamentals: Routing, templates, request/response cycle.
Integrating SQLAlchemy with PostGIS: Database setup and object-relational mapping.
Flask Extensions for Geospatial: Flask-SQLAlchemy, GeoAlchemy2.
Building Simple Geospatial Endpoints: Returning basic GeoJSON.
Case Study: Developing a minimalist API for tracking delivery vehicles, providing real-time
location updates via Flask.

Module 6: Advanced Flask Geospatial Development & Microservices

Flask-RESTful for Geospatial APIs: Resource-based API design.
Geospatial Data Processing with Celery: Asynchronous tasks for heavy spatial operations.
Microservices Architecture: Decomposing a large geospatial application into smaller services.
Containerization with Docker: Packaging Flask geospatial applications for deployment.
Case Study: Designing a weather alert system where a Flask microservice processes real-
time sensor data and sends alerts for specific geographic areas.

Module 7: Web Mapping Integration & Frontend Interaction

Frontend-Backend Communication: AJAX, Fetch API, and consuming geospatial APIs.
Leaflet.js Integration: Displaying GeoJSON data, interactive maps.
Mapbox GL JS: Vector tiles, styling, and advanced mapping features.
User Interaction: Drawing tools, searching for locations on the map.
Case Study: Building an interactive web map that displays points of interest fetched from a
GeoDjango/Flask backend, allowing users to filter by category and proximity.

Module 8: Deployment, Performance & Security Best Practices

Cloud Deployment Strategies: AWS EC2/ECS, Azure App Service, Heroku.
Database Optimization: Indexing strategies, query tuning for PostGIS.
Caching Geospatial Data: Redis for frequently accessed spatial information.
Security Considerations: API keys, OAuth, preventing common web vulnerabilities.
Case Study: Deploying a complete geospatial application (backend and frontend) to a cloud
environment, ensuring scalability and performance under load.

Training Methodology

Our training employs a blended learning approach focusing on practical application and hands-on
experience.



Interactive Lectures: Engaging presentations introducing core concepts and theoretical
foundations.
Live Coding Sessions: Demonstrations of building geospatial backend components step-by-
step.
Hands-on Labs & Exercises: Practical tasks and challenges to reinforce learning and build
muscle memory.
Case Studies: Real-world scenarios and project-based assignments to apply learned skills.
Group Discussions & Problem Solving: Collaborative sessions to discuss challenges and
solutions.
Q&A Sessions: Dedicated time for addressing participant queries and clarifying concepts.
Project-Based Learning: Participants will incrementally build a comprehensive geospatial
application throughout the course.

Register as a group from 3 participants for a Discount

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

 

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

mailto:info@fineskilltrainingcenter.com


Start Date End Date Location Price

10 Aug 2026 14 Aug 2026 Online $1,100

17 Aug 2026 21 Aug 2026 Online $1,100

24 Aug 2026 28 Aug 2026 Online $1,100

31 Aug 2026 04 Sep 2026 Online $1,100

07 Sep 2026 11 Sep 2026 Online $1,100

14 Sep 2026 18 Sep 2026 Online $1,100

21 Sep 2026 25 Sep 2026 Online $1,100

28 Sep 2026 02 Oct 2026 Online $1,100

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-geospatial-backend-development-with-geodjango-flask

