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Course Introduction

Training Course on Geographic Information Systems for Mining and Geological Survey is
meticulously designed to equip professionals with cutting-edge geospatial skills essential for
modern mineral exploration, resour ce management, and environmental stewar dship.
Leveraging advanced geographical information systems and remote sensing technologies,
participants will master the art of data acquisition, analysis, and visualization to drive informed
decisions across the entire mining lifecycle. From geological mapping and or e body modeling to
environmental impact assessment and mine planning optimization, this program delivers
practical, hands-on experience with industry-standard software, ensuring participants can
immediately apply their newfound expertise to real-world challenges in the geosciences and mining
industry.

In today's rapidly evolving natural resour ce sector, the integration of spatial data analyticsisno
longer aluxury but a necessity for competitive advantage and sustainable operations. This course
dives deep into geospatial data management, 3D geological modeling, hyper spectral imaging,
and Al-driven exploration techniques, empowering participants to unlock hidden insights within
complex geological datasets. By fostering a comprehensive understanding of GI S applicationsin
mining exploration, production monitoring, and reclamation planning, this training will
enhance oper ational efficiency, mitigate geological risks, and facilitate responsible resour ce
development.
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Course Duration
10 days
Course Objectives

1. Proficiently collect, integrate, and manage diverse spatial datasets for robust mining and
geological survey projects.
2. Utilize satellite imagery, LIiDAR, and drone data for geological mapping, surface feature
interpretation, and anomaly detection.
3. Construct accurate 3D subsurface models of ore bodies, geological structures, and fault
systems for enhanced visualization and analysis.
4. Conduct sophisticated spatial analysis, geostatistical modeling, and multi-criteria decision
analysisto identify and prioritize mineral exploration targets.
5. Seamlessly combine GPS field data, geochemical samples, and geophysical survey results
within aunified GIS environment.
6. Apply GISfor efficient mine layout design, haul road optimization, and resource estimation
for both open-pit and underground mining.
7. Map and monitor environmental parameters, land use changes, water resources, and
reclamation progress to ensure sustainable mining practices.
8. Develop and implement geoprocessing scripts to automate repetitive tasks and enhance
efficiency in geospatial data processing.
9. Create compelling interactive maps, 3D scenes, and geospatial dashboards for effective
stakeholder communication.
10. Apply best practices for data validation, topology rules, and metadata management to ensure
geospatial dataintegrity.
11. Understand the application of Al and machine learning algorithms for predictive modeling of
mineral occurrences.
12. Utilize GISto identify and assess geohazards such as landslides, subsidence, and seismic
activity within mining operations.
13. Empower participants to leverage geospatial intelligence for strategic decision-making
throughout the mining value chain.



Organizational Benefits

« Improved identification of high-potential exploration tar getsleading to more efficient and
cost-effective mineral discoveries.

« Streamlined mine planning, resour ce allocation, and oper ational management for
increased productivity and reduced costs.

« Proactive environmental monitoring and r ehabilitation planning to minimize ecological
impact and ensure regulatory compliance.

« Better understanding and mitigation of geohazar ds and oper ational risks through spatial
analysis.

« Empowering leadership with actionable geospatial intelligence for informed investment and

long-term resour ce development strategies.

« Facilitating seamless data sharing and collaboration among geologists, mining engineers,
environmental specialists, and management teams.

« Staying at the forefront of geospatial technology in the rapidly evolving mining and
geological sectors.

« Optimizing exploration campaigns and operational processes through precise spatial analysis

and r esour ce allocation.
Target Audience

Exploration Geologists.

Mining Engineers

Environmental ScientistsAnalysts

GIS SpeciaistsAnalysts.

Mineral Resource Professionals.
Government Geoscience & Permit Officers.
Surveyors.

Consultants.
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Course Outline
Module 1: Introduction to GISin Mining & Geological Survey

« Fundamentals of GIS: Concepts, components, and data types

» Overview of GIS software: ArcGIS Pro, QGIS, and specialized geological packages.

« Therole of GIS across the mining lifecycle: Exploration to post-closure.

» Spatia datainfrastructure and coordinate reference systems for geologica data.

« Case Study: Early adoption of GIS by amaor mining company for regiona prospectivity
analysis.

Module 2: Geospatial Data Acquisition & Management

« Sources of geological and mining data: Field surveys, legacy maps, drillholes, remote
sensing.

« Data capture techniques: Digitizing, georeferencing, GPS integration.

« Building robust geodatabases. Feature datasets, feature classes, domains, subtypes.

« Data quality assurance and quality control (QA/QC) for spatial data.

« Case Study: Consolidating disparate historical geological maps and drillhole datainto a
unified enterprise geodatabase for a gold mine.

Module 3: Remote Sensing Fundamentalsfor Geosciences

« Principles of electromagnetic spectrum and spectral signatures of geological materials.



 Types of satellite imagery: Multispectral, Hyperspectral, SAR.

 Image preprocessing: Radiometric, atmospheric, and geometric corrections.

« Introduction to remote sensing software and image interpretation techniques.

» Case Study: Using Sentinel-2 imagery to identify hydrothermal alteration zonesin a copper-
gold porphyry system.

Module 4: Advanced Remote Sensing Applicationsin Geology

« Spectral unmixing for minera identification and mapping.

« LIiDAR data processing for high-resolution terrain analysis and structural mapping.

 Drone-based photogrammetry and UAV data for localized geological mapping.

« Integrating remote sensing data with geophysical and geochemical datasets.

» Case Study: Delineating subtle geological structures and lineaments using LiDAR-derived
DEMsin astructurally controlled gold deposit.

Module5: Terrain Analysisand Digital Elevation Models (DEMs)

« Understanding DEMs, Digital Surface Models, and Digital Terrain Models

« Deriving terrain attributes: Slope, aspect, hillshade, curvature, and viewsheds.

» Hydrological analysis. Watershed delineation, stream network extraction, flow accumulation.

« Applicationsin mine site selection, road planning, and erosion control.

» Case Study: Using DEMsto analyze terrain accessibility for a proposed mine site and
optimize infrastructure placement.

Module 6: Geological Mapping & Structural Analysisin GIS

« Creating geological maps: Lithology, stratigraphy, structural features

« Symbolization and cartographic representation of geological data.

« Analyzing structural data: Stereonets, rose diagrams, and structural domain analysisin GIS.

« Interpreting geological cross-sections and 3D geological models.

» Case Study: Mapping regional fault systems and their intersection points to identify potential
ore-controlling structures in a base metal project.

Module 7: Geochemical Data Analysis & Anomaly Mapping

« Importing and managing geochemical assay datain GIS.

« Spatia interpolation techniques: Kriging, IDW, Spline for geochemical anomalies.

« Statistical analysis of geochemical data: Histograms, scatter plots, principal component
analysis.

« ldentifying geochemical dispersion patterns and delineating exploration targets.

« Case Study: Mapping soil geochemistry anomalies for gold and pathfinder elements around a
known mineralized zone to extend exploration targets.

Module 8: Geophysical Data Integration & Interpretation

« Integrating magnetic, radiometric, and gravity survey datainto GIS.

« Grid processing and filtering techniques for geophysical data.

« Overlaying geophysical anomalies with geological and structural maps.

« Using GISto constrain geological interpretations from geophysical inversions.

« Case Study: Interpreting airborne magnetic data in conjunction with known geology to
identify buried iron ore deposits.

Module 9: 3D Geological Modeling & Visualization

« Introduction to 3D GIS environments and software



« Creating 3D geological solids from drillhole data, cross-sections, and surface geology.

» Modeling faults, contacts, and stratigraphy in 3D.

« Visualizing ore body shapes and distribution in a 3D context.

» Case Study: Building a detailed 3D model of acomplex VMS deposit to better understand its
geometry and resource potential.

Module 10: Resour ce Estimation & Mine Planning Applications

« Integrating resource block modelsinto GIS for visualization and analysis.

« Pit optimization using GIS and specialized mining software linkages.

 Designing haul roads, stockpiles, and waste dumps in a spatial environment.

« Scheduling and optimizing mining sequences with Gl S-based tools.

» Case Study: Using GISto optimize open-pit design and calculate accurate ore and waste
volumes for alarge-scale iron ore mine.

Module 11: Environmental Management & Reclamation Planning

« Mapping environmental baseline conditions. Vegetation, water bodies, soil types.

» Assessing and predicting environmental impacts using spatial analysis.

« Monitoring mine site rehabilitation and closure progress through remote sensing.

« GISfor water management, tailings dam monitoring, and pollution control.

» Case Study: Monitoring forest regrowth and soil stability on arehabilitated mine site using
time-series satellite imagery and GIS.

Module 12: Geohazard Assessment & Risk Mitigation

« Mapping and analyzing natural hazards. Landslides, floods, seismic activity.

» Conducting susceptibility and risk assessments using multi-criteria GIS analysis.

« Designing emergency response plans and evacuation routes based on spatial data.

« Monitoring ground deformation and subsidence using INSAR and GPS data.

» Case Study: Identifying areas prone to landslides around a mountain mining operation and
developing arisk mitigation strategy.

Module 13: Advanced Spatial Analysis & Geostatistics

« Spatial statistical methods: Hotspot analysis, cluster analysis, spatial autocorrelation.

» Geostatistical interpolation for continuous surfaces. Kriging variants, cokriging.

« Network analysisfor logistics and infrastructure planning.

« Suitability modeling for site selection and exploration targeting.

» Case Study: Using Kriging to estimate the grade distribution of a gold deposit from sparse
drillhole data, providing a more robust resource estimate.

Module 14: Automation & Scripting for GIS (Python/ArcPy/PyQGIYS)

« Introduction to Python scripting for GIS workflows.

» Automating geoprocessing tasks: Batch processing, repetitive analyses.

« Creating custom tools and models using Model Builder or Python scripts.

« Best practices for script development, debugging, and sharing.

» Case Study: Automating the daily generation of blast design maps and volume cal cul ations
for an active quarry.

Module 15: Emerging Trends & Futureof GISin Mining

« Integration of Al and Machine Learning in mineral exploration and predictive modeling.
« Big Data analytics and cloud-based GIS platforms for large datasets.



« Real-time GIS for operational monitoring and decision support.

« Blockchain for secure geospatial data management in the supply chain.

« Case Study: Discussing the potential of Al-driven algorithms to identify new exploration
targets by analyzing vast geological, geochemical, and geophysical datasets.

Training M ethodology

This course adopts a highly interactive and practical methodology to ensure maximum learning
and skill retention. The approach combines:

« Hands-on Softwar e Exer cises. Extensive practical sessions using industry-standard GIS
software

» Real-World Case Studies: In-depth analysis and discussion of actual mining and geological
survey scenarios and challenges.

e Instructor-Led Demonstrations: Clear and concise demonstrations of key GIS
functionalities and workflows.

« Group Activities & Discussions: Collaborative problem-solving and peer-to-peer learning.

« Practical Data L abs. Participants work with diverse geological and mining datasets.

 Project-Based Learning: A culminating project where participants apply learned skillsto a
comprehensive scenario.

o Q& A Sessions. Dedicated time for participants to address specific queries and challenges.

« Blended L earning Options: Combination of in-person, virtual, and self-paced modulesto
accommodate diverse learning preferences.

Register asa group from 3 participantsfor a Discount

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

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

28 Sep 2026 09 Oct 2026 Online $2,200
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Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

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