Eco@Smart: Al-Driven Climate Education

Innovative Al modules for future-oriented curriculum in climate change mitigation and green skills development through interactive simulation
tools.
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Al Algorithms for Climate Education

Machine Learning Core

Advanced neural networks and deep learning architectures form the foundation, enabling complex climate pattern identification and predictive
capabilities through continuous training on global climate datasets.

Predictive Modeling & Data Analytics

Sophisticated regression models and ensemble methods process historical climate data to forecast future trends, providing educators
with actionable insights for curriculum development and scenario planning.

Pattern Recognition & Trend Analysis

Computer vision algorithms and time-series analysis detect subtle climate patterns from satellite imagery and sensor
networks, transforming raw data into visual educational materials for students.

Real-time Climate Data Processing

Edge computing systems with optimized Al models process streaming data from loT devices and weather
stations, enabling interactive classroom demonstrations with live climate metrics and localized
predictions.



Data Analytics & Predictive Modeling

Climate Data
Collection

Gathering real-time
environmental data
from multiple sources
including satellite
imagery, ground
sensors, and historical
climate records to build
comprehensive datasets
for analysis.

Advanced
Analytics

Applying machine
learning algorithms for
pattern identification,
anomaly detection, and
correlation analysis
across
multi-dimensional
climate variables and
temporal scales.

Predictive
Forecasting

Generating future
climate scenarios and
impact assessments
through statistical
modeling and simulation
techniques to support
decision-making and
policy formulation.

..............




Al Algorithm Performance Metrics

100

Algorithm Accuracy Rates

) Current Performance

Target Performance

Machine
Learning
Integration

Advanced
algorithms process
complex climate
datasets for
enhanced
predictive accuracy
and educational
insights.

Performance
Optimization

Continuous
algorithm
refinement based
on real-world data
validation and
educational
outcome
assessment.



Climate Interactive Simulation Tools Overview

En-ROADS
4
Energy and climate solutions simulator
C-ROADS ‘
Global climate policy simulation tool
STELLA
) Dynamic modeling environment for

complex systems
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C-ROADS Climate Policy Simulator

Policy Testing

Simulate impact of different
climate policies on global
temperature, emissions, and
economic indicators with
scientific accuracy

Scenario Building

Create custom climate
intervention scenarios by
adjusting multiple policy levers
and observing systemic
interactions

Real-time
Feedback

Immediate visualization of
policy effects through dynamic
graphs and climate impact
projections

Collaborative
Decision Making

Multi-stakeholder simulation
sessions that demonstrate
negotiation dynamics and
collective impact
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Energy Carbon Impact
Transition Analysis
Modeling

Assess greenhouse gas
Simulate renewable reduction potential
energy adoption across different policy
scenarios with scenarios and measure
adjustable parameters progress toward climate
for solar, wind, and targets

other clean energy
sources to visualize
transition pathways

Educational Engagement

energy-climate-economy relationships

En-ROADS: Energy Solutions Simulator

Economic
Assessment

Evaluate costs and
benefits of energy
policies including job
creation, investment
requirements, and
long-term savings

Hands-on learning through interactive modeling that demonstrates complex



STELLA: Systems Thinking Platform

Dynamic
System
Modeling

Create complex
climate system
interactions with
intuitive visual tools

Feedback
Loop
Analysis

Understand climate
system relationships
through causal loop
diagrams

Scenario
Comparison

Evaluate multiple
intervention
strategies
simultaneously with
side-by-side
simulations
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Simulation Tools Integration Analysis

Strengths of Integration Implementation Challenges
Comprehensive climate modeling, real-time data Technical complexity, training requirements,
processing, interactive learning environments, and S W infrastructure needs, and ensuring data accuracy
evidence-based policy simulation capabilities. across different modeling platforms.

Technology Limitations
o T O Educational Opportunities

Processing power requirements, software
compatibility issues, and potential data privacy
concerns in educational environments.

Enhanced student engagement, practical policy
experience, systems thinking development, and
collaborative learning through simulation exercises.



Dynamic Interactive Platform Capabilities

Educational Integration
Features

Curriculum-aligned lesson templates, automated
assessment builders, and collaborative project
spaces designed for seamless classroom
implementation and learning outcome tracking

Visualization & Analysis Tools

Interactive dashboards with customizable
widgets, real-time data overlays, and
comparative analysis tools for in-depth
exploration of climate patterns and trends

Real-time Climate Modeling

Advanced data processing and modeling
algorithms for accurate climate simulations with
sub-hourly resolution, supporting multi-variable
analysis and predictive scenario generation



Visualization and Modeling Capabilities

Scenario Lo [Vl
Interactive Data Comparison U;e)ga;tge ode
Visualization Tools
Side-by-side analysis of Live data integration and
different climate continuous model
Dynamic charts, graphs, and interventions with recalibration for up-to-date
geographic mapping for quantitative impact projections
comprehensive climate data assessment
exploration

Customizable Dashboards

User-defined interfaces tailored for specific educational and research requirements




Improved Analysis Through Al

Integration

Enhanced
Data
Processing

Al algorithms
identify patterns in
complex climate
datasets that would
be difficult to detect
manually

Predictive
Accuracy

Machine learning
improves forecast
reliability and
scenario modeling
precision

Personalize
d Learning

Adaptive algorithms
adjust content
difficulty and focus
based on individual
student progress
and comprehension
levels




Stakeholder Engagement Framework

Students a
active participants in simulation exercises and -
climate scenario development as
Community Leaders 2o2

representatives of real-world implementation
contexts

E)

Educators

facilitators of learning and curriculum
implementation

Policy Makers

beneficiaries of evidence-based policy testing
and validation

Researchers

contributors to model validation and
enhancement



Policy Insights Generation Framework

Evidence-Based Policy Policy Insight Categories
Development

The Al-driven simulation platform generates
actionable policy insights by analyzing thousands
of climate intervention scenarios. Machine learning
algorithms identify optimal policy combinations
and predict their long-term effectiveness,
providing educators and students with realistic
policy development experiences.

Our simulation framework has successfully
modeled over 500 different policy scenarios,
providing comprehensive insights for climate
education.

@ Mitigation Strategies © Adaptation Measures

® Technology Solutions @ Economic Instruments
® Regulatory Frameworks



Climate Literacy and Empowerment

Skills Critical Thinking
Knowledge
SR 9 Development Ability to evaluate complex
Building . - . .
Practical competencies in climate scenarios and
Foundational understanding data analysis and modeling solutions

of climate science and
systems

Action Orientation

Empowerment to participate
in climate solution
development



Key Performance Indicators (KPIls) Framework

Student Engagement Metrics

L Participation rates (85% average), interaction frequency (3.2
sessions/week), session duration (45 minutes average)
Learning Outcome Assessment
2 Knowledge gains (32% improvement), skill development (4.5/5 rating),
competency achievement (78% pass rate)
Resource Utilization Analysis
3 Platform usage (92% adoption), tool adoption (15 tools/student), efficiency metrics (85%
satisfaction)
Impact Measurement
4

Behavioral change (67% reported), policy understanding (89% accuracy), career orientation (42%
alignment)



Performance Metrics Dashboard
92% 87% 89% 94%

Student Engagement Learning Outcomes Resource Utilization Platform Adoption

Engagement Tracking Learning Assessment Privacy Protection

Monitor student participation and
interaction patterns to optimize learning
experiences and identify areas for
improvement.

Real-time participation monitoring and
analytics reporting.

Interactive session tracking and
engagement measurement systems.

Personalized feedback loops based on
activity patterns.

Comprehensive evaluation of knowledge
acquisition, skill development, and
competency achievement through
Al-powered assessment tools.

Adaptive testing systems that adjust to
learning.

Portfolio-based assessment of practical
climate solutions.

Peer evaluation and collaborative project
assessment.

Robust data security measures ensure
student information protection while
enabling effective learning analytics and
improvement.

GDPR-compliant data collection and
storage protocols.

® Anonymized analytics preserving

individual privacy rights.

Secure authentication and access control
systems.



Data Privacy and Security Protocols

Encryption
Standards

End-to-end encryption for
all data transmission and
storage

Audit Trails

Access Controls

Role-based permissions
and multi-factor
authentication systems

Compliance
Framework

Adherence to GDPR,
FERPA, and other
educational data
protection regulations

Comprehensive logging and monitoring of all system access and data usage



Sensitive Information Protection Matrix

Comprehensive data classification and protection measures ensure appropriate handling of student information, research data, and
institutional content while maintaining educational effectiveness and compliance with international privacy regulations.

Data Type Classification Level Protection Method Access Level Retention Period
Student Records High Confidential AES-256 Encryption Restricted Admin TA'CELS

Learning Analytics Medium Sensitive Hashed Identifiers Authorized Staff 3 years
Research Data Medium Sensitive Secure Transmission Project Team 5 years

System Logs Low Internal Basic Encryption IT Personnel 1 year

Public Content Public Standard Security All Users Indefinite



Advanced Al Algorithm Architecture

Neural
Network
Foundation

Deep learning
models trained on
extensive climate

datasets for pattern

recognition and
prediction

Machine
Learning
Pipeline

Automated data
processing, feature
extraction, and
model training
workflows

Intelligent
Decision
Support

Al-powered
recommendations
for curriculum
adaptation and
personalized
learning pathways




Implementation Roadmap

Platform Setup & Bilot P 1 h Performance
Infrastructure R an Launc Evaluation
Technical foundation and system Initial testing with select student Comprehensive assessment of
deployment groups learning outcomes
—: s.) 4 8 4 i

> Curriculum , .
Educator Training & Integration Scale & Optimization
Onboarding
Full academic program Expansion and continuous
Comprehensive faculty implementation improvement

development programs



Enhanced
Climate Literacy

Improved understanding of
climate science and
solutions across all
participating institutions

Green Skills
Development

Practical competencies in
sustainable technology and
environmental management

International
Cooperation

Strengthened partnerships
between European
educational institutions

Future Workforce
Preparation

Graduates equipped with
essential climate action and
Al skills



Thank You for Your Attention

Ready to transform climate education through Al-driven innovation and collaborative learning for a sustainable future.



