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Course Introduction

Machine Learning for Climate Modeling Training Course is designed to equip participants with the knowledge and
practical skills needed to harness the power of machine learning (ML) in addressing climate change challenges. With
the increasing urgency of climate action, this course integrates state-of-the-art machine learning algorithms and big
data analytics into climate science. Participants will learn to analyze complex climate datasets, model future scenarios,
and interpret results to support sustainable environmental strategies.

Incorporating predictive modeling, deep learning, and Al-driven climate simulation tools, the
course empowers professionals and researchers to develop robust climate models. Whether you're a
data scientist, environmental researcher, or policy advisor, this course offers practical exposure to
climate informatics, supervised learning techniques, spatial-temporal analysis, and real-world
applications in climate risk assessment and forecasting.
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Understand the fundamentals of machine learning in the context of climate modeling.
Apply supervised and unsupervised learning techniques to climate data.

Utilize deep learning for pattern recognition in climate systems.

Analyze satellite and remote sensing data using ML tools.

Develop predictive models for climate trends and variability.

Explore neural networks for environmental pattern detection.

Integrate ML into global and regional climate models.

Evaluate ML model performance using appropriate metrics.

Implement climate risk assessment using ML forecasting.

Apply data preprocessing techniques to climate datasets.

. Conduct spatial-temporal data analysis for environmental systems.
. Visualize climate data using M L-enhanced tools.
. Build ML pipelines for end-to-end climate simulation projects.

Target Audiences
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Data Scientists

Climate Change Researchers
Environmental Engineers
Meteorologists

Al and ML Developers

Public Policy Analysts

GIS Specidists

University Students and Academics

Course Duration: 10 days

Course Modules

Module 1: Introduction to Climate M odeling and Machine Learning

Basics of climate modeling and ML integration

Types of climate data and sources

Overview of climate prediction models

Key ML techniquesfor climate analysis

Introduction to tools (Python, R, TensorFlow)

Case Study: ML for Global Warming Trend Analysis

Module 2: Data Collection and Preprocessing

Climate data formats and structures

Handling missing and noisy data

Feature selection and engineering

Data normalization and scaling

Use of climate data portals (NOAA, NASA)

Case Study: Preprocessing Global Climate Datasets

Module 3: Supervised Learning for Climate Trends

Linear and logistic regression applications



Decision trees and random forests

Support vector machinesin climate modeling

Model validation and tuning

Training ML models on climate trends

Case Study: Predicting Rainfall Using Random Forests

Module 4: Unsupervised L earning and Pattern Detection
o Clustering agorithms (K-Means, DBSCAN)
e Dimensionality reduction (PCA, t-SNE)
Identifying patterns in ocean currents and temperatures
Anomaly detection for extreme weather
Climate zones classification
Case Study: Detecting Climate Regime Shifts

Module 5: Deep Learning and Neural Networksin Climate Science
e Convolutional neural networks for satellite image analysis

Recurrent neural networks for time-series forecasting

Autoencoders for climate feature extraction

Training models using GPU acceleration

TensorFlow/K eras implementation examples

Case Study: Sea Surface Temperature Prediction using CNN

Module 6: Spatial-Temporal Analysis of Climate Data
e Understanding geospatial climate data
Working with raster and vector datasets
Tempora dynamics and trend analysis
Geospatial ML techniques
Mapping tools and visual analytics
Case Study: Analyzing Temper ature Shifts Over Time and Space

Module 7: Satellite Data Processing Using ML
e Overview of remote sensing platforms
Extracting features from MODI S/Landsat imagery
Classification of land cover and vegetation
ML for atmospheric composition analysis
Fusion of multi-source datasets
Case Study: Forest Loss Detection with Satellite magery

Module 8: Climate Risk Modeling and Forecasting
o Risk assessment frameworks using ML
Probabilistic forecasting techniques
Modeling droughts, floods, and hurricanes
Real-time monitoring and alert systems
Integrating ML with early warning systems
Case Study: Forecasting Drought Risk in Sub-Saharan Africa

Module 9: Ethicsand Biasin Climate ML Models
e Biasand fairness in environmental data
o Dataethicsin climate modeling
e Socio-environmental impacts of ML decisions



e Transparency and explainability of models
e Responsible Al for climate research
e Case Study: Bias Detection in Urban Heat M odeling

Module 10: Climate Informatics and I nterdisciplinary Research
o Interfacing ML with climate science disciplines
Collaboration across environmental domains
Data interoperability and standards
Use of knowledge graphsin climate data
Citizen science and participatory modeling
Case Study: Community-Driven Climate Monitoring with ML

Module 11: Cloud-Based Climate M odeling Platforms
¢ Introduction to Google Earth Engine and AWS
Setting up ML pipelines on the cloud
Processing large climate datasets
Deploying models on scalable platforms
Cost optimization in cloud ML projects
Case Study: Cloud-Based Temperature Forecasting M odel

Module 12: Model Evaluation and Deployment
e Metricsfor model performance (MAE, RMSE, etc.)
e Cross-validation and A/B testing
Real-world validation using historical data
Creating dashboards for model results
Model deployment using Flask/Streamlit
Case Study: Deploying a Climate Impact Forecasting App

Module 13: Climate Policy and Decision Support Systems
e Using ML modelsin policy making
Environmental decision-making frameworks
Integrating with Gl S-based planning tools
Communicating ML insights to stakeholders
Visualization for policymakers
Case Study: ML-Driven Decision Support for Coastal Cities

Module 14: Future Trendsin Al for Climate
e Emerging ML techniquesin climate modeling
Role of quantum computing and edge Al
Integration with 1oT climate sensors
Climate-aware generative Al models
Interoperability with Earth System Models
Case Study: Next-Gen Al Modelsfor Urban Climate Monitoring

Module 15: Capstone Project

o Define areal-world climate modeling challenge
Collect and preprocess appropriate data
Apply ML techniques learned throughout the course
Build, test, and deploy aworking model
Present project outcomes to a panel



e Case Study: Student-Led Climate Adaptation ML Project

Training M ethodology

e Instructor-led interactive sessions
Hands-on coding labs and notebook exercises
Real-time case study walkthroughs
Collaborative group projects and peer feedback
End-of-modul e assessments and quizzes
Capstone project with mentorship support

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 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

31 Aug 2026 11 Sep 2026 Online $2,200


mailto:info@fineskilltrainingcenter.com

Start Date

07 Sep 2026

14 Sep 2026

21 Sep 2026

28 Sep 2026

End Date Location

18 Sep 2026 Online
25 Sep 2026 Online
02 Oct 2026 Online
09 Oct 2026 Online

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

Register Online Now

$2,200

$2,200

$2,200

$2,200

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


https://www.fineskilltrainingcenter.com/courses/machine-learning-for-climate-modeling-training-course

