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Course Introduction

Geographic Information Systems (GIS) have revolutionized how we understand and interact with
gpatial data. In an increasingly interconnected world, the ability to analyze and optimize networks
be it transportation, utility, or logistical is paramount for efficient operations and strategic decision-
making. This comprehensive training course delves into the powerful capabilities of GISfor
network analysis, focusing specifically on routing algorithms, service area deter mination, and
networ k optimization techniques. Participants will gain hands-on experience with industry-
leading GI S software to solve real-world challenges, from optimizing delivery routes to identifying
optimal facility locations and understanding accessibility.

Training Course on Network Analysis and Optimization in GIS is meticulously designed to equip
professionals with the essential geospatial skillsto leverage spatial data for enhanced operational
efficiency and strategic planning. We will explore key concepts such as network datasets,
impedance, and turn costs, enabling attendees to model complex real-world scenarios accurately.
Through practical exercises and case studies, learners will master the application of GISin diverse
fields, ultimately contributing to cost savings, improved service delivery, and data-driven
decision-making within their organizations.
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Through practical exercises and case studies, learners will master the application of GISin diverse
fields, ultimately contributing to cost savings, improved service delivery, and data-driven
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Course Duration
5 days
Course Objectives

1. Develop advanced proficiency in utilizing GIS software for comprehensive network analysis.

Design and implement efficient route optimization algorithmsfor logistics, transportation,

and emergency services.

Accurately determine service ar eas and accessibility zones for facilities and resources.

Learn to construct and manage robust networ k datasets from diverse spatial data sources.

Grasp the fundamental principles of network topology and itsrole in accurate analysis.

Effectively model impedance (time, distance, cost) to simulate realistic network travel.

Seamlesdly integrate and manage various geospatial data types for network applications.

Conduct location-allocation analysis for optimal site selection and resource distribution.

Utilize GIS to analyze and visualize tr affic patter ns for congestion management and route

planning.

10. Enhance spatial thinking and problem-solving skills for complex network challenges.

11. Explore methods for automating GI S wor kflows using scripting for efficiency.

12. Create compelling data visualizations and maps to communicate network analysis outcomes
effectively.

13. Understand the potential of real-time GI S for dynamic network optimization.
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Organizational Benefits

« Achieve substantial reductionsin fuel consumption, travel time, and operational expenses
through optimized routing and logistics.

« Streamline delivery operations, service deployment, and resource allocation, leading to
increased productivity.

« Provide faster and more reliable services to customers and constituents by optimizing routes
and facility locations.

« Optimize the deployment and utilization of personnel, vehicles, and assets based on spatial
proximity and accessibility.

« Empower strategic planning with accurate spatial insights for infrastructure devel opment,
business expansion, and emergency response.

« Leverage advanced spatial analysis capabilities to outpace competitorsin logistics, delivery,
and service provision.

« |dentify optimal routes for emergency services, reducing response times and improving
public safety.



« Reduce carbon footprint and environmental impact through optimized travel distances and
fuel efficiency.

Target Audience

Logistics and Supply Chain Managers
Urban and Regional Planners

GIS Analysts and Specialists
Transportation Engineers

Emergency Services Personnel

Public Health Professionals

Utility Companies

Field Service Managers
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Course Outline
Module 1: Fundamentals of Network Analysisin GIS

« Introduction to Network Concepts

« GIS Data Models for Networks

« Introduction to Network Datasets

» Network Attributes and Impedance

« Key Network Analysis Problems.

» Case Study: Analyzing acity's road network to identify critical links and potential
bottlenecks for public transport.

Module 2: Building and M anaging Network Datasets

« Data Preparation for Network Analysis.

« Creating Network Datasets from Spatial Data.

« Network Connectivity and Rules.

« Adding Turn Features and Turn Costs

« Evaluating Network Dataset Quality

« Case Study: Constructing a high-quality road network dataset for a courier company,
including one-way streets and speed limits.

Module 3: Basic Routing and Shortest Path Analysis

« Shortest Path Algorithms

« Finding the Optimal Route.

« Handling Stops and Barriers

 Route Directions and Turn-by-Turn Instructions.

« Batch Routing for Multiple Destinations

» Case Study: Optimizing delivery routes for afood distribution company to minimize travel
time and fuel costs.

Module 4: Advanced Routing and Vehicle Routing Problem (VRP)

« Introduction to Vehicle Routing Problem (VRP)
» Capacity and Time Window Constraints.
 Fleet Management and Dispatch.

« Solving VRP with GIS Tools.

« Real-time Route Adjustments.



« Case Study: Planning optimal routes for a municipal waste collection service, considering
vehicle capacity and daily schedules.

Module5: Service Area Analysis and Accessibility

» Understanding Service Areas.

« Generating Polygons and Lines

« Network Analyst Service Area Solver

« Analyzing Accessibility and Coverage Gaps.

« Applicationsin Site Selection.

» Case Study: Determining optimal locations for new fire stations to maximize coverage
within a 5-minute response time across acity.

Module 6: Closest Facility and L ocation-Allocation

o Closest Facility Analysis.

« Multiple Incident and Facility Scenarios

« Location-Allocation Problem Overview

« Solving Location-Allocation with GIS

» Evaluating Location-Allocation Outcomes.

« Case Study: Determining the best locations for new retail stores based on customer
demographics and competitor locations, using closest facility and location-allocation.

Module 7: Network Optimization and Advanced Applications

» Network Optimization Principles

« Traffic Management and Flow Analysis.

« Emergency Response and Evacuation Planning.

o GISin Utility Network Management

« Integration with Other Systems.

» Case Study: Developing an evacuation plan for a coastal town, identifying optimal routes
and gathering points based on predicted flood zones.

Module 8: Future Trends and Practical Implementation

« Big Dataand Network Analysis.

» Real-time GISand |oT Integration.

« Al and Machine Learning in Network Optimization.

o Web GIS for Network Analysis.

« Project Planning and Best Practices

« Case Study: Designing aweb-based interactive map for a public transport agency to show
real-time bus locations and optimized routes for passengers.

Training M ethodology

This training course employs a blended lear ning approach to ensure maximum engagement and
practical skill acquisition. The methodology includes:

« Instructor-Led Presentations: Clear and concise explanations of theoretical concepts and
GIS principles.

« Hands-on Softwar e Exer cises: Extensive practical sessions using industry-standard GIS
software (e.g., ArcGIS Pro, QGIS Network Analyst) to apply learned concepts.



« Real-World Case Studies: In-depth analysis and discussion of practical scenarios and their
solutions using network analysis.

« Interactive Demonstrations: Live walkthroughs of complex tools and workflows by the
instructor.

« Group Discussions and Collabor ative Problem-Solving: Fostering peer learning and
diverse perspectives on challenges.

 Practical Assignmentsand Proj ects. Participants will work on individual or group projects
to solidify their understanding and apply skills to specific problems.

o Q& A Sessions: Dedicated time for addressing participant queries and clarifying doubts.

« Training Materials. Comprehensive course manuals, datasets, and exercise fileswill be
provided.

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

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 aweek 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
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Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

$1,100

$1,100

$1,100

$1,100

$1,100

$1,100

$1,100

$1,100

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