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COURSE REQUIREMENT
The participant is expected to have a Bachelor's / Master's Degree 
in Geology or related field.

COURSE OUTCOME

1.

2.

3.

4.
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Module 1:
Introduction to Python for Geoscientists

Understanding the role of Python in quantitative geoscience
modeling and simulation.  

Benefits of Python over other programming languages and software.
   Setting up your Python environment for geological applications.

Module 2:
Fundamental Python Syntax and Data Types

Variables and data types relevant to geological data (integers, floats,
strings).   
Geothermal gradient and pressure change examples to illustrate
variable usage.  
 Introduction to operators and expressions for manipulating
geological data.

Module 3:
Working with Lists and Dictionaries

Creating, accessing, and manipulating lists to store and analyze
geological datasets. 
  Applying dictionaries to represent and manage geological features
and properties.   
Geothermal gradient and pressure change examples for hands-on
practice.   
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Module 4:
Python Control Flow and Logic

Implementing logical operations (and, or, not) for decision-making in
geological analyses.   

Mastering conditional statements (if-else, if-elif) for scenario-based
evaluations.
   Geothermal gradient and pressure change examples to demonstrate
conditional logic. 

Module 5:
File Handling for Geological Data

Module 6:
Python Loops and Iterations

Opening, reading, and writing geological data files
(e.g., pressure-temperature-depth data).  
 Extracting, editing, and deleting content within geological data files. 
  Practical exercises using real-life geological data files.   

For-loop and while-loop implementation for repetitive tasks in
geological modeling.
   Loop execution with conditional statements for dynamic geological
simulations. 
Nested loops for handling multi-dimensional geological datasets. 
  Examples using gravity, pressure, and thermal change scenarios. 
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Module 7:
Python Functions for Geological Modeling

Defining and calling functions to encapsulate reusable geological
model components.
   Functions with parameters and return values for flexible geological
model development.  
 Best practices for function organization and documentation in
geological projects.

Module 8:
Introduction to NumPy for Geoscience

Overview of the NumPy library and its significance in scientific
computing.   
Creating and manipulating NumPy arrays for efficient storage and
processing of geological data.   
Performing mathematical calculations relevant to geological models
using NumPy functions. 
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Module 9:
Data Analysis and Visualization with Pandas & Matplotlib

Introduction to the Pandas library for data manipulation and analysis.   

Working with Pandas DataFrames to represent and analyze
geological datasets.   

Plotting geodynamic models and geological data using the
Matplotlib library.   

Creating various plot types (line, scatter, contour) to visualize
geological phenomena.  

Module 10:
Advanced Geological Modeling in Python

Modeling pressure distribution inside planets.   

Simulating stress analysis for geological formations.   

Implementing models for fluid flow through porous media.   

Analyzing and visualizing fold-wavelength patterns in geological
structures.
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