Training Course on Digital Twins and Virtual

Modeling for Agricultural Planning

Professional Development Training Course Outline

Category Agriculture Duration 10 Days

Online / On-site

Base Fee $2,200 USD Delivery Mode )
Hybrid

Course Introduction

The agricultura sector israpidly transforming with the integration of advanced digital technologies. Among these,
Digital Twinsand Virtual Modeling have emerged as revolutionary tools that empower farmers, planners, and
policymakers to simulate, predict, and optimize agricultural systemsin real time. Training Course on Digital Twins
and Virtual Modeling for Agricultural Planning provides in-depth, hands-on knowledge on how to develop and
implement digital twin technologies tailored to agricultural landscapes, focusing on sustainability, productivity, and
data-driven decision-making.

By combining Al-powered simulations, 0T data integration, and predictive analytics, this course
equips professionals with skillsto create accurate virtual representations of crops, soil, machinery,
and entire ecosystems. Participants will learn how digital twins can support climate-smart
agriculture, improve yield forecasting, and enable precision farming. This cutting-edge approach
supports global effortsin achieving food security, resource optimization, and resilient agricultural
planning.

Programme Curriculum

Training Course on Digital Twinsand Virtual Modeling for Agricultural Planning

Introduction

The agricultural sector is rapidly transforming with the integration of advanced digital technologies. Among these, Digital
Twins and Virtual Modeling have emerged as revol utionary tools that empower farmers, planners, and policymakers to
simulate, predict, and optimize agricultural systemsin real time. Training Course on Digital Twins and Virtual Modeling
for Agricultural Planning provides in-depth, hands-on knowledge on how to develop and implement digital twin
technologies tailored to agricultural landscapes, focusing on sustainability, productivity, and data-driven decision-making.



By combining Al-powered simulations, 10T data integration, and predictive analytics, this course equips professionals with
skills to create accurate virtual representations of crops, soil, machinery, and entire ecosystems. Participants will learn how
digital twins can support climate-smart agriculture, improve yield forecasting, and enable precision farming. This cutting-

edge approach supports global effortsin achieving food security, resource optimization, and resilient agricultural planning.

Course Objectives

Participants will be able to:

1. Understand the core principles of Digital Twin technology in agriculture.
Learn to build virtual models of crops, soils, and farming systems.
Analyze real-time sensor data integration with digital twins.

Apply machine learning for predictive agricultural modeling.
Develop loT-driven simulations for precision farming.

Enhance agricultural productivity using digital ecosystem modeling.
Use GIS and satellite imagery in virtual farm modeling.

Evaluate weather and climate impact through digital replicas.

Plan for resource-efficient farming using digital simulations.
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Design scenario-based agricultural interventions.
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. Assess risk management through predictive modeling.
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. Integrate blockchain for traceability in digital agriculture.
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. Implement sustainable farming solutions with smart virtual tools.

Target Audiences

1. Agricultura Planners
Agritech Startups
Precision Farming Experts
Environmental Scientists
Agri-Data Analysts
Government Policy Makers
Rural Development Officers
Agricultural Engineers
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Course Duration: 10 days
Course Modules

Module 1: Introduction to Digital Twinsin Agriculture
e History and evolution of Digital Twins
Key components and architecture
Applicationsin the agricultural domain
Types of digital twins (crop, equipment, climate)
Benefits and limitations
Case Study: Creating abasic crop digital twin for maize

Module 2: Data Integration in Virtual Modeling
e Sources of agricultura data
e 10T sensors and telemetry
e Data acquisition frameworks
Edge and cloud computing in agriculture
Real-time vs batch data processing
Case Study: Integration of soil sensorsin virtual farm modeling



Module 3: GIS and Satellite Imaging for Agriculture
Basics of GISin agriculture

Remote sensing technologies

NDVI and spectral imaging interpretation

Land-use and crop classification
Mapping soil variability and moisture
Case Study: Gl S-based crop mapping for rice fields

Module 4: Al and MachineLearningin Smart Farming
e Introduction to ML modelsin agriculture
e Predictive algorithms for yield estimation
Pattern recognition in pest/disease outbreaks
Decision trees and neural networks

Data preprocessing and model training
Case Study: ML-based pest prediction in tomato farms

Module 5: Climate and Weather Modeling
e Climatic variables and data sources

Forecasting tools and APIs

Modeling drought and flood impacts

Incorporating climate change scenarios

Building adaptive farming strategies
Case Study: Climate risk modeling for wheat in arid zones

Module 6: 10T Framework for Smart Agriculture
|oT architecture overview

Devices and platforms for agriculture

LoRawWAN, NB-IoT protocols

Data synchronization and security

Hardware-software integration

Case Study: |oT deployment for greenhouse automation

Module 7: Soil Digital Twin Modeling
e Soil health indicators
Virtual soil profiling

Simulating soil-nutrient interactions

Calibration with lab data

Monitoring soil pH and salinity

Case Study: Soil twin model for a vegetable farm

Module 8: Crop Growth Modeling and Simulation
Crop life cycle modeling

Modeling photosynthesis and water usage
Fertilizer ssimulation in digital environments

Stress response modeling (biotic and abiotic)
Integration with weather forecasts
Case Study: Digital twin for smart irrigation in sugarcane

Module 9: Resour ce Optimization Models
o Water use efficiency modeling



Fertilizer application models

Fuel and labor optimization

Cost-benefit simulation

Time and risk optimization strategies

Case Study: Farm input optimization for smallholder maize farmers

Module 10: Livestock Digital Twins
e Virtual models of livestock systems
e Animal health monitoring
Feed conversion efficiency
Movement and activity tracking
Integration with veterinary records
Case Study: Digital twin of adairy cow herd

Module 11: Smart Irrigation Systems
e Smart irrigation technologies
Digital modeling of water flow
Integration with weather and soil data
Automating irrigation schedules
Sustainability and water conservation
Case Study: |oT-based irrigation model in vineyards

Module 12: Virtual Farm Management Systems
e Farm resource digital dashboards
Inventory and logistics modeling
Multi-layer digital farm maps
Financial planning tools
User-centric virtual interfaces
Case Study: Virtual model of a mixed-use organic farm

Module 13: Blockchain and Digital Twin Integration
e Blockchain basicsin agri-supply chain
Linking digital twins with traceability
Smart contracts for agri transactions
Ensuring transparency in supply chains
Verifying origin and quality
Case Study: Blockchain-linked fruit export traceability system

Module 14: Scenario-Based Agricultural Planning
e Designing "what-if" scenarios
Simulating market shocks and disruptions
Stress testing farming models
Decision support systems
Multi-variable forecasting
Case Study: Scenario modeling of fertilizer price hikes

Module 15: Policy, Ethics, and the Future of Virtual Agriculture
e Digital equity and farmer inclusion
e Data ownership and consent
e Ethicsof Al in agriculture



e Policy frameworks and governance
e Thefuture of agri-digital transformation
e Case Study: National policy rollout of digital twinsin Rwanda

Training M ethodology

e Interactive instructor-led sessions
Real-time simulation exercises
Hands-on use of digital twin platforms
o Peer-to-peer learning and collaboration
Evaluation through virtual farm projects
Access to cloud-based demo environments

Register asa group from 3 participantsfor a Discount

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

Certification

Upon successful completion of thistraining, 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, 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 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200

24 Aug 2026 04 Sep 2026 Online $2,200


mailto:info@fineskilltrainingcenter.com

Start Date End Date Location

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

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-digital-twins-and-virtual-modeling-for-agricultural-planning

