Geostatistical Modeling Training Course

Professional Development Training Course Outline

Category GIS Duration 5 Days

Online / On-site

Base Fee $1,100 USD Delivery Mode _
Hybrid

Course Introduction

Geostatistical Modeling Training Course provides a comprehensive understanding of geostatistical
modeling, focusing specifically on Kriging and advanced inter polation techniques. Participants
will delve into the theoretical foundations and practical applications of these powerful tools,
essential for spatial data analysis across diverse fields. From environmental science and natur al
resour ce management to mining engineering and precision agriculture, the ability to accurately
predict values at unsampled locations and quantify spatial uncertainty is paramount for informed
decision-making and optimizing resource alocation. This course is designed to equip professionals
with the cutting-edge skills needed to transform raw spatial data into actionable insights, driving
data-driven decision-making and predictive analytics.

The curriculum emphasizes a hands-on approach, integrating real-wor Id case studies and practical
exercises using industry-standard GI S softwar e and geospatial analytics platfor ms. Participants
will learn to conduct exploratory spatial data analysis (ESDA), construct and interpret
variograms, implement various Kriging methods (Ordinary, Universal, Co-Kriging), and perform
cross-validation to assess model accuracy. By mastering these geospatial techniques, attendees
will be able to unlock the full potential of their spatial datasets, |eading to more robust resour ce
estimation, effective environmental monitoring, and optimized spatial planning in their
respective domains.
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Course Duration
5 days
Course Objectives

Master Exploratory Spatial Data Analysis (ESDA) for robust data understanding.
Develop proficiency in variogram modeling for capturing spatial autocorrelation.
Implement Ordinary Kriging for optimal spatial prediction in diverse applications.

Apply Universal Kriging to handle spatial trends and non-stationarity effectively.

Utilize Co-Kriging for enhanced prediction using secondary correlated variables.

Perform rigorous cr oss-validation and uncertainty quantification of geostatistical models.
Interpret and visualize prediction surfaces and error maps for informed decision-making.
Integrate geostatistical wor kflows within leading GI S softwar e environments.

Apply geospatial machine lear ning concepts for advanced interpol ation.

Understand the role of big spatial data in modern geostatistical applications.

. Develop skillsin spatial sampling design optimization using geostatistical principles.

. Explorereal-time geostatistical applications and their impact on operational efficiency.

. Leverage cloud-based geospatial platformsfor scalable geostatistical analysis.
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Organizational Benefits

» More accurate spatial predictions lead to better-informed strategic and operational decisions.

« Improved understanding of spatial variability enables efficient deployment of resources

 Quantification of prediction errors allows for better risk assessment in projects and
investments.

« Streamlined data analysis workflows and more precise estimations reduce the need for
extensive field sampling and re-work.

« Equipping staff with advanced geospatial analytical skillsfosters innovation and provides a
competitive edge in data-intensive industries.

« Robust geostatistical models support accurate environmental reporting and regulatory
compliance.

« Ability to extract deeper insights from spatial data for new product development or service
offerings.

Target Audience

1. Geologists and Mining Engineers



Environmental Scientists and Hydrologists
Agriculturalists and Soil Scientists

GIS Analysts and Specialists

Data Scientists and Statisticians

Urban Planners and Civil Engineers
Remote Sensing Specialists.

Researchers and Academics
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Course Outline
Module 1: Foundations of Spatial Data and Geostatistics

« Introduction to spatial datatypes (point, line, polygon, raster) and spatial autocorrelation.

« Distinction between deterministic and geostatistical interpolation methods.

» Review of classical statistics vs. geostatistics: regionalized variables.

« Concepts of stationarity and isotropy in spatial data.

« Case Study: Analyzing spatial distribution of rainfall in a catchment area using descriptive
gpatial statistics.

Module 2: Exploratory Spatial Data Analysis (ESDA)

« Visualizing spatial data: scatter plots, histograms, spatial distributions.

« ldentifying outliers and data anomaliesin spatial datasets.

 Assessing data normality and transformations (e.g., log, Box-Cox).

« Detecting global and local trendsin spatial data.

» Case Study: Investigating lead concentration levelsin urban soils, identifying hot spots and
potential contamination sources through ESDA.

Module 3: Variography: The Heart of Geostatistics

 Theoretical basis of variograms and semivariograms.

« Calculating experimental variograms: omnidirectional and directional.

« Fitting theoretical variogram models (Spherical, Exponential, Gaussian, Power).

« Understanding variogram parameters. Nugget, Sill, Range.

» Case Study: Modeling the spatial continuity of porosity in a petroleum reservoir using
experimental and theoretical variograms.

Module 4: Ordinary Kriging (OK)

« Principles of Ordinary Kriging: Best Linear Unbiased Estimator (BLUE).

« Derivation of Kriging equations and weighting process.

» Applying OK for spatial prediction and generating prediction maps.

« Understanding Kriging variance and its interpretation as uncertainty.

» Case Study: Estimating the grade of an ore deposit in amining block using Ordinary
Kriging, including the generation of grade and variance maps.

Module5: Advanced Kriging Techniques

« Universal Kriging: accounting for trends in data (drift).

» Co-Kriging: leveraging secondary correlated variables for improved prediction.
« Indicator Kriging: for estimating probabilities of exceeding thresholds.

« Digunctive Kriging and its applications.



« Case Study: Predicting soil organic carbon content using Co-Kriging, integrating readily
available topographic data as a secondary variable.

Module 6: Model Validation and Quality Assurance

« Cross-validation techniques: leave-one-out and K-fold cross-validation.

« Assessing model accuracy: Mean Error, Root Mean Square Error, correlation.

« Creating prediction error maps and probability maps.

« Sengitivity analysis of variogram parameters on Kriging results.

« Case Study: Validating a groundwater contamination model built with Kriging, comparing
predicted and observed values at monitoring wells.

Module 7: Geostatistical Simulation and Uncertainty Analysis

« Introduction to geostatistical simulation vs. estimation.

« Conditional simulation techniques (e.g., Sequential Gaussian Simulation).

» Generating multiple realizations to characterize uncertainty.

« Applicationsin risk assessment and decision-making under uncertainty.

 Case Study: Assessing the economic risk associated with mineral resource uncertainty using
multiple geostatistical simulations.

Module 8: Practical mplementation with Software & Advanced Topics

« Hands-on exercises with leading GIS software (e.g., ArcGIS Pro, QGIS with plugins).

« Introduction to geostatistical packagesin R (gstat) and Python (pykrige, scikit-gstat).

» Considerations for large datasets and computational efficiency.

« Emerging trends. Geostatistics with Machine Learning (e.g., Regression Kriging, EBK).

« Case Study: Developing a site suitability map for a renewable energy project by integrating
multiple spatial criteria using advanced geostatistical interpolation in a GIS environment.

Training M ethodology

« Interactive Lectures

« Software Demonstrations
« Hands-on Exercises.

o Case Study Analysis.

» Group Discussions

e Q& A Sessions

o Project-Based Learning

« Resource Materials.

Register asa group from 3 participantsfor 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


mailto:info@fineskilltrainingcenter.com

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


https://www.fineskilltrainingcenter.com/courses/geostatistical-modeling-training-course

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



