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Introduction to Atmospheric
Science
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Weather Patterns Climate
Study of short-term Long-term average weather
atmospheric changes. conditions.
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Pollution Atmospheric Phenomena
Study of air quality and its Study of all atmospheric
impacts. processes.
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What is Artificial Intelligence?

N
- -
= ”I - /i ch:‘— -
s el : _,_--’—Z'
~. 2 bt -~ - W = o
" ) - | 7 o~ —::~..—
- - =/
/ - e ~
A 4 L e, -
Wil = - y / ~
o "‘,‘ | \ N v / -
\| 8 \ A
- ) b N

Neural Networks

Mimic human brain structure
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Machine Learning

Enables machines to learn from data
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Deep Learning

Utilizes multi-layered neural networks



Vast Data

Atmospheric systems produce a

lot of data

Al's Strength

Al excels at data analysis and

pattern recognition

Why Al in Atmospheric Science?

Complex Patterns

Difficult for humans to analyze

Predictive Power

Al helps forecast weather and

climate
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Advantages of Al in
Atmospheric Science

Efficiency

Data processing is faster and more efficient
Accuracy
Al models can improve prediction accuracy

Real-Time Analysis

Process data in real time for dynamic insights

Automation

Automate repetitive tasks, freeing up time

Lakes

Saftware 5 © Copyright 2003-2024 Lakes Environmental Software




Al Techniques for Atmospheric

Science

Machine Learning

Pattern recognition and
prediction

Neural Networks

Simulate human brain for
learning.
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Deep Learning

Advanced ML for
complex analysis.

Natural Language
Processing

Extract insights from
textual data.
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Al in Weather Prediction

Data Analysis

1
Historical and real-time data are crucial for accurate predictions
Pattern Recognition
2
Al models identify complex weather patterns
Predictive Modeling
3
Al algorithms forecast future weather conditions
Improved Accuracy
a4

More accurate predictions than traditional methods

Al enhances weather forecasting by analyzing large datasets and identifying complex patterns
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Remote Sensing and Al

Satellite Data

1 Acquired from space.

Al Processing

2
Analyze and interpret images.
Atmospheric Insights
3 Cloud patterns, pollution levels, and other

atmospheric phenomena.

Al is revolutionizing the way we understand and monitor the atmosphere.



Air Quality Monitoring and
Forecasting

1 Data Analysis

Al models process real-time data from sensors

2 Pollution Prediction

Models forecast pollution levels and trends

3 Source ldentification

Identify sources of pollutants for mitigation efforts




Climate Change Research

Simulating Climate Scenarios

1 Al models project long-term changes

Analyzing Complex Data
2 Unveiling hidden patterns and trends

Predicting Future Impacts

3 Forecasting shifts in weather patterns
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Image Segmentation in Atmospheric Science

Satellite Images

1
Data source for atmospheric science.
Al Segmentation
2
Separates various features.
Classification
3
Clouds, land cover, water bodies.
Applications
a4

Weather forecasting, climate modeling.

Al techniques like deep learning used for image segmentation.
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Predicting Extreme Weather Events

Data Collection Early Warning Systems
Gather historical weather data, satellite Al-driven systems provide timely alerts for
imagery, and sensor readings potential hazards
1 2 3

Model Training

Al models learn to identify patterns associated
with extreme weather



Real-Time Weather Applications

Data Collection
1 Sensors gather data constantly

Al Processing
2 Models analyze data for insights

Real-Time Updates
3 Information delivered to users

Informed Decisions
4 Users make decisions based on data




Al in Renewable Energy Forecasting

Weather Data

L Al analyzes weather patterns

Energy Output Prediction

Predicts solar and wind energy generation

Renewable Energy Management

Optimizes energy production and distribution

Al helps optimize solar and wind farm efficiency.
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Atmospheric Chemistry Analysis

Al helps understand complex interactions of chemicals in the atmosphere

Model Development

1 Create Al models to predict atmospheric composition and reactions

Data Analysis

Analyze chemical data from sensors and satellites

Pollution Tracking

|dentify sources and predict the movement of pollutants

Al models track the spread of pollutants like O;, NO,, and PM improving our understanding of air quality
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Al in Climate Modeling

1 Enhanced Accuracy

Al algorithms improve model predictions

2 Faster Computations

Reduce time for complex simulations

3 Data Analysis

Al helps interpret large datasets
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Machine Learning for Data Assimilation

Al helps atmospheric models by combining data from diverse sources.
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Satellite Data

Provides broad coverage.

Ground Measurements

Provides detailed local information.

Al Analysis

Merges data for improved accuracy.
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Case Studies

Hurricane Prediction

Improved accuracy and
lead time
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Wildfire Detection Air Quality
Monitoring

Real-time monitoring Predicting pollution

and early warnings levels and impacts
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Climate Change
Modeling

Simulating future
scenarios and impacts
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Challenges and Limitations

Data Quality Interpretability
Accurate, complete data Interpreting Al results
is essential. requires expertise.
Computational Specialized Skills
Resources

Al models can be Expertise is needed for
computationally development and
intensive. deployment.
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Conclusion & Future Directions

Al's Promise

* Enhancing model
accuracy

* Optimizing resource
allocation

* |mproving extreme
weather prediction

Transformative Power

Managing atmospheric
phenomena

Unlocking new
possibilities in research

Revolutionizing
atmospheric
understanding



Thank You

Info@Weblakes.com

CALPUFF.org

www.WeblLakes.com
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