Training course on Exploratory Spatial Data
Analysis (ESDA)
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Category GIS Duration 5 Days

Online / On-site
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Course Introduction

In today's data-driven world, the ability to extract meaningful insights from location-aware
information is paramount. This intensive training course on Exploratory Spatial Data Analysis
(ESDA) empowers professionals with the cutting-edge techniques and analytical prowess to unlock
the hidden patterns, anomalies, and relationships within spatial datasets. From geospatial data
visualization to spatial autocorrelation, ESDA provides afoundational framework for informed
decision-making across diverse sectors, fostering a deeper understanding of geographic phenomena
and their impact.

Training course on Exploratory Spatial Data Analysis (ESDA) is meticulously designed to bridge
the gap between raw spatial data and actionable intelligence. Participants will delve into the core
principles of ESDA, mastering the tools and methodologies required for effective spatial data
exploration, pattern identification, and hypothesis generation. Through practical exercises and
real-world case studies, attendees will gain hands-on experience with industry-leading software,
transforming complex spatial information into compelling visual narratives and robust analytical
findings.

Programme Curriculum

Training course on Exploratory Spatial Data Analysis (ESDA)
Introduction

In today's data-driven world, the ability to extract meaningful insights from location-aware
information is paramount. This intensive training course on Exploratory Spatial Data Analysis
(ESDA) empowers professionals with the cutting-edge techniques and analytical prowess to unlock
the hidden patterns, anomalies, and relationships within spatial datasets. From geospatial data
visualization to spatial autocorrelation, ESDA provides a foundational framework for informed



decision-making across diverse sectors, fostering a deeper understanding of geographic phenomena
and their impact.

Training course on Exploratory Spatial Data Analysis (ESDA) is meticulously designed to bridge
the gap between raw spatial data and actionable intelligence. Participants will delve into the core
principles of ESDA, mastering the tools and methodologies required for effective spatial data
exploration, pattern identification, and hypothesis generation. Through practical exercises and
real-world case studies, attendees will gain hands-on experience with industry-leading software,
transforming complex spatial information into compelling visual narratives and robust analytical
findings.

Course Duration
5 days
Course Objectives

1. Develop advanced skillsin creating impactful maps and charts for spatial data
communication.
2. Comprehend and apply global and local spatial autocorrelation techniques to identify
clustering and dispersion.
3. Pinpoint anomalous spatial observations and understand their implications.
4. Learn various methods for defining spatial relationships and neighborhood structures.
5. Grasp the basics of geostatistical tools for spatial interpolation and prediction.
6. ldentify statistically significant spatial clusters of high or low values for targeted
interventions.
7. Gain proficiency in dynamic and interactive mapping platforms for real-time spatial
exploration.
8. Understand how ESDA fits within broader spatial data science and analytics pipelines.
9. Craft compelling narratives from spatial data insights for diverse audiences.
10. Become adept at using powerful, free GIS tools for ESDA implementation.
11. Grasp the challenges and implications of aggregation effectsin spatial analysis.
12. Evaluate the spatial properties of residuals in regression models.
13. Lay the groundwork for advanced spatial modeling by understanding ESDA's role in model
formulation.

Organizational Benefits

« Better identification of spatial patternsin markets, demographics, or environmental factors.

« Efficient allocation of resources based on spatial hotspots and coldspots.

« More accurate identification of spatially concentrated risks and vulnerabilities.

« Development of evidence-based policies informed by rigorous spatial analysis.

» Gaining unigue insights into market trends, customer behavior, and operational efficiencies
through spatial intelligence.

« Streamlining processes by understanding spatial dependencies and optimizing workflows.

« Rapid identification and resolution of spatially linked issues and challenges.

Target Audience

1. Data Scientists & Analysts

2. GIS Professionals

3. Urban Planners & Demographers
4. Environmental Scientists



. Public Health Researchers

. Market Researchers & Business Intelligence Analysts
. Economists & Social Scientists.

. Anyone working with Location-Based Data.
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Course Modules
Module 1: Introduction to Exploratory Spatial Data Analysis (ESDA)

« Defining Spatial Data and its Unique Characteristics

« The Role of ESDA in the Data Science Workflow

« Distinguishing ESDA from Traditional EDA

» Overview of Key ESDA Concepts: Spatial Autocorrelation, Heterogeneity, Scale

« Introduction to ESDA Software (e.g., GeoDa, PySAL, R Spatial)

» Case Study: Understanding spatial distribution of COVID-19 casesin acity to identify initial
hotspots.

Module 2: Spatial Data Acquisition and Preparation

« Sources of Geospatial Data: Vector, Raster, Point Clouds

» Geographic Coordinate Systems and Projections

» Data Cleaning and Pre-processing for Spatial Analysis

« Attribute Data Management and Integration with Spatial Data

» Handling Missing Data and Outliersin Spatial Contexts

« Case Study: Preparing census tract data on income and education levels for spatial analysis
in ametropolitan area.

Module 3: Geospatial Data Visualization for Exploration

« The Art and Science of Cartographic Design

« Thematic Mapping: Choropleth, Graduated Symbol, Dot Density Maps

« Interactive Mapping and Dynamic Linking (Brushing, Linking)

» Spatial Animation for Tempora Data Exploration

« Visualizing Spatial Relationships and Networks

» Case Study: Creating an interactive map visualizing crime rates across different
neighborhoods, linked to attribute tables for drill-down anaysis.

Module 4. Spatial Autocorrelation: Global Measures

« Concept of Spatial Autocorrelation and Tobler's First Law of Geography

« Constructing Spatial Weight Matrices: Contiguity (Rook, Queen), Distance-Based

« Moran's| Statistic for Global Spatial Autocorrelation

o Geary's C Statistic and Join Count Statistics

« Interpreting Global Autocorrelation Results and Hypothesis Testing.

« Case Study: Analyzing global spatial autocorrelation of housing pricesin aregion to
determine if high/low prices cluster geographically.

Module5: Spatial Autocorrelation: Local Measures & Hotspot Analysis

« Introduction to Local Indicators of Spatial Association (LISA)

« Anselin'sLocal Moran's| and its Interpretation

« Hotspot and Coldspot Analysis using Getis-Ord Gi* Statistic

« Mapping Local Clusters: High-High, Low-Low, High-Low, Low-High



« Applications of Local Spatial Autocorrelation in Policy and Planning
» Case Study: Identifying significant clusters of traffic accidentsin acity to inform targeted
road safety interventions.

Module 6: Spatial Outlier Detection and Anomaly | dentification

« Understanding Spatial Outliers: Types and Causes

» Methods for Detecting Spatial Outliers (e.g., Local Moran's | Quadrant Map)

« Statistical Approachesto Anomaly Detection in Spatial Data

« Visuaizing Spatial Outliers and Their Context

« Implications of Outliers on Spatial Models

« Case Study: Discovering anomalous agricultural yieldsin specific farm plots, potentially
indicating soil issues or disease outbreaks.

Module 7: Introduction to Geostatistical Conceptsin ESDA

« Variograms and Semivariograms for Spatial Dependence Modeling

« Kriging as an Interpolation Technigque for Continuous Spatial Data

 Understanding Spatial Prediction and Uncertainty

« Integrating Geostatistical Insightsinto ESDA Workflows

« Visuaizing Interpolated Surfaces and Prediction Errors

» Case Study: Using kriging to estimate air pollution levels across an urban area from scattered
monitoring stations.

Module 8: Advanced ESDA Applications and Future Trends

o ESDA in Time-Series Spatial Data Analysis

« Network-Based Spatial Analysis (e.g., transportation, social networks)

« Introduction to Spatial Regression Diagnostics (e.g., Moran's | on residuals)

« Big Spatial Data Challenges and Solutions in ESDA

« Emerging Trends: Al/Machine Learning in Spatial Analytics

« Case Study: Analyzing the spatial and temporal spread of a contagious disease, using ESDA
to identify new emerging clusters and predict future trajectories.

Training M ethodology

« Interactive Lectures

« Software Demonstrations

« Practical Exercises.

« Real-World Case Studies.

« Group Discussions & Problem Solving.
e Q&A Sessions.

« Project-Based Learning (Optional.

Register asa group from 3 participantsfor a Discount

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

Certification


mailto:info@fineskilltrainingcenter.com

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 |east a week before commence of the training, to FINESKILL
TRAINING CENTER account, asindicated 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/training-course-on-exploratory-spatial-data-analysis-esda

