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Category GIS Duration 5 Days

Base Fee $1,100 USD Delivery Mode
Online / On-site

Hybrid

Course Introduction

In an increasingly data-driven world, understanding and leveraging spatial data is critical for
informed decision-making across diverse sectors. Geospatial Statistical Programming with Python
Training Course introduces participants to the powerful realm of Geospatial Statistical
Programming with Python, equipping them with the cutting-edge skills to analyze, interpret, and
visualize geographical information effectively. By combining the versatility of Python's robust
libraries like GeoPandas, PySAL, and Rasterio with fundamental spatial statistics principles, this
program empowers professionals to extract actionable insights from complex geospatial datasets,
driving innovation and efficiency in their respective fields.

The demand for Geospatial Data Scientists and analysts proficient in Python for GIS is rapidly
expanding, fueled by advancements in remote sensing, big data analytics, and the ubiquitous
adoption of location-based services. This course bridges the gap between traditional GIS and
modern data science, providing a hands-on learning experience that covers spatial data wrangling,
geospatial visualization, spatial modeling, and geospatial machine learning. Participants will
gain the practical expertise to tackle real-world challenges, from urban planning and
environmental monitoring to resource management and disaster risk reduction, positioning
them at the forefront of the Geospatial Analytics revolution.

Programme Curriculum

Geospatial Statistical Programming with Python Training Course

Introduction

In an increasingly data-driven world, understanding and leveraging spatial data is critical for
informed decision-making across diverse sectors. Geospatial Statistical Programming with Python
Training Course introduces participants to the powerful realm of Geospatial Statistical



Programming with Python, equipping them with the cutting-edge skills to analyze, interpret, and
visualize geographical information effectively. By combining the versatility of Python's robust
libraries like GeoPandas, PySAL, and Rasterio with fundamental spatial statistics principles, this
program empowers professionals to extract actionable insights from complex geospatial datasets,
driving innovation and efficiency in their respective fields.

The demand for Geospatial Data Scientists and analysts proficient in Python for GIS is rapidly
expanding, fueled by advancements in remote sensing, big data analytics, and the ubiquitous
adoption of location-based services. This course bridges the gap between traditional GIS and
modern data science, providing a hands-on learning experience that covers spatial data wrangling,
geospatial visualization, spatial modeling, and geospatial machine learning. Participants will
gain the practical expertise to tackle real-world challenges, from urban planning and
environmental monitoring to resource management and disaster risk reduction, positioning
them at the forefront of the Geospatial Analytics revolution.

Course Duration

5 days

Course Objectives

1. Gain proficiency in Python programming, focusing on data structures and control flow
essential for geospatial analysis.

2. Effectively utilize key Python geospatial libraries including GeoPandas, Shapely, Fiona,
and PySAL for vector and raster data processing.

3. Learn advanced techniques for geospatial data cleaning, transformation, and integration
from diverse sources.

4. Create compelling and interactive maps and geospatial dashboards using Matplotlib,
Folium, and Plotly.

5. Grasp the critical concepts of geographic coordinate systems and map projections for
accurate spatial analysis.

6. Calculate and interpret spatial measures like spatial mean, variance, and density, and analyze
spatial distributions.

7. Detect and quantify spatial dependency and patterns using indices such as Moran's I and
Geary's C.

8. Identify hotspots and spatial anomalies using methods like K-means, DBSCAN, and Hotspot
Analysis.

9. Build and interpret spatial regression models to understand relationships between spatial
variables, addressing spatial dependence.

10. Master techniques like Kriging and Inverse Distance Weighting (IDW) for spatial
interpolation and prediction.

11. Apply machine learning algorithms (e.g., classification, clustering, prediction) to geospatial
datasets for advanced insights.

12. Learn strategies for efficient processing and analysis of big geospatial data using tools like
Dask and Xarray.

13. Apply learned concepts and tools to address practical challenges in urban analytics,
environmental science, and public health.

Organizational Benefits

Empowering teams to leverage spatial intelligence for more informed strategic and
operational decisions.



Automating complex GIS workflows and data processing tasks, leading to reduced manual
effort and faster insights.
Optimizing resource management and operational planning by understanding spatial
patterns and distributions.
Gaining a leading edge by integrating advanced geospatial analytics into business
intelligence and market analysis.
Identifying potential risks, predicting future trends, and developing proactive strategies based
on spatial forecasting.
Fostering a culture of innovation by enabling employees to develop custom geospatial
solutions and address unique challenges.
Streamlining data acquisition and analysis, potentially reducing reliance on expensive
proprietary software.

Target Audience

1. GIS Professionals & Analysts.
2. Data Scientists & Analysts.
3. Researchers & Academics.
4. Urban Planners & Demographers.
5. Environmental Scientists & Hydrologists.
6. Public Health Professionals.
7. Anyone interested in Spatial Data.
8. Software Developers.

Course Outline

Module 1: Python Fundamentals for Geospatial Data

Introduction to Python for Data Science and Geospatial Applications.
Setting up the Python environment (Anaconda, Jupyter Notebooks).
Essential Python data structures: Lists, Dictionaries, Tuples, Sets.
Working with NumPy for numerical operations and Pandas for tabular data.
Introduction to geospatial data types: Vector (Points, Lines, Polygons) and Raster.
Case Study: Preparing socio-economic data for spatial joining with administrative
boundaries in a city, using Pandas to clean and structure the data.

Module 2: Geospatial Data Handling with GeoPandas

Introduction to GeoPandas: GeoDataFrames and GeoSeries.
Reading and writing various geospatial file formats (Shapefiles, GeoJSON, KML).
Understanding and managing Coordinate Reference Systems (CRS) and projections.
Basic spatial operations: buffering, intersection, union, difference.
Attribute and spatial joins for combining disparate datasets.
Case Study: Analyzing urban green space accessibility: Buffer parks and green areas, then
intersect with population density data to identify underserved neighborhoods.

Module 3: Raster Data Processing with Rasterio and Xarray

Introduction to Rasterio for reading, writing, and manipulating raster datasets.
Working with multi-band imagery and remote sensing data.
Raster operations: reprojecting, clipping, resampling, and calculating band math.
Introduction to Xarray for handling multi-dimensional labeled arrays
Performing zonal statistics on raster data.



Case Study: Monitoring deforestation: Analyze time-series satellite imagery (e.g., Landsat)
to detect changes in forest cover and quantify deforestation rates for specific regions.

Module 4: Geospatial Visualization and Interactive Mapping

Static mapping with Matplotlib and GeoPandas' plot method.
Creating thematic maps and choropleths.
Building interactive web maps with Folium and Leaflet.js.
Advanced visualization techniques: heatmaps, proportional symbol maps.
Introduction to Plotly Express for interactive geospatial charts
Case Study: Visualizing crime hotspots in a city: Create an interactive map showing high-
crime areas, allowing users to zoom and pan, and filter by crime type.

Module 5: Introduction to Spatial Statistics with PySAL

Fundamentals of spatial statistics: spatial patterns, processes, and relationships.
Measuring spatial autocorrelation: Moran's I and Geary's C.
Understanding Local Indicators of Spatial Association (LISA) clusters.
Introduction to spatial weights matrices (contiguity, distance-based).
Point pattern analysis: Nearest Neighbor Index and Kernel Density Estimation.
Case Study: Analyzing disease spread: Use Moran's I to determine if a specific disease
exhibits spatial clustering, then identify local hotspots using LISA.

Module 6: Spatial Regression and Modeling

Introduction to spatial econometric models.
Ordinary Least Squares (OLS) regression for spatial data.
Addressing spatial dependence in regression models
Geographically Weighted Regression (GWR) for local relationships.
Model evaluation and interpretation for spatial regression.
Case Study: Modeling housing prices: Analyze how proximity to amenities (parks, schools),
crime rates, and other spatial factors influence housing prices, using spatial regression to
account for neighborhood effects.

Module 7: Geostatistical Interpolation and Prediction

Concepts of geostatistics and spatial variability.
Variography: Modeling spatial dependence through variograms.
Kriging techniques (Ordinary, Universal) for spatial interpolation.
Comparing interpolation methods: IDW vs. Kriging.
Assessing interpolation accuracy and generating prediction maps
Case Study: Predicting air pollution levels: Use Kriging to interpolate pollutant
concentrations from sparse monitoring stations to create a continuous pollution map for an
entire urban area.

Module 8: Advanced Geospatial Applications and Machine Learning

Geospatial Feature Engineering: Creating spatially explicit features for machine learning.
Applying clustering algorithms (e.g., K-means, DBSCAN) to spatial data.
Spatial classification: Using machine learning for land cover mapping or urban
classification.
Introduction to Deep Learning for Geospatial Imagery (brief overview).
Big Geospatial Data considerations and tools (Dask, PostGIS).



Case Study: Land use classification using satellite imagery and machine learning: Train a
classification model (e.g., Random Forest or Support Vector Machine) to categorize different
land cover types (forest, water, urban) from multi-spectral satellite images.

Training Methodology

Hands-on Labs: Each module includes extensive Jupyter Notebook-based practical
exercises and coding challenges.
Real-world Case Studies: Application of concepts through diverse geospatial projects and
scenarios, fostering problem-solving skills.
Instructor-Led Demonstrations: Clear and concise explanations of complex topics with live
coding demonstrations.
Collaborative Learning: Encouraging peer-to-peer learning and discussion through group
activities and Q&A sessions.
Project-Based Learning: A culminating project where participants apply their acquired
skills to a self-selected geospatial data science problem.
Flexible Learning Environment: Support for both in-person and virtual training delivery,
leveraging online collaboration tools.
Resource Provision: Access to comprehensive course materials, code repositories, and
curated online resources for continued learning.

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.

mailto:info@fineskilltrainingcenter.com


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 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/geospatial-statistical-programming-with-python-training-course

