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Course code: PH781                Course title: Physics of the Environment and Climate Change
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Learning Objective:
This course provides a comprehensive understanding of the physical principles governing the Earth's environment and climate system. Students will study atmospheric physics, energy balance, greenhouse effect, climate forcing, radiative transfer, weather dynamics, ocean–atmosphere interactions, and climate models. The course focuses on applying physics to understand climate variability, climate change, and environmental challenges.
Learning Methodology:
Lectures, numerical problem-solving, climate data analysis, quizzes, assignments, and case studies. Students will interpret real climate datasets, analyze radiative forcing trends, and engage with research articles and global climate assessment reports such as IPCC.
Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.
	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%


 





Recommended Text Books:
1. Andrews, D. G., *An Introduction to Atmospheric Physics*, 2nd Edition, Cambridge University Press.
Reference Books:
1. Wallace & Hobbs, *Atmospheric Science: An Introductory Survey*, Elsevier.
2. Peixoto & Oort, *Physics of Climate*, Springer.
3. IPCC Assessment Reports (latest editions).




















Calendar of Course contents to be covered during semester  
Course code: PH-781                Course title: Physics of the Environment and Climate Change
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to Earth's climate system and environmental physics
	Ch. 1

	2
	Solar radiation, blackbody radiation, planetary energy balance
	Ch. 2

	3
	Greenhouse gases, radiative forcing, climate feedbacks
	Ch. 3

	4
	Structure and composition of the atmosphere
	Ch. 4

	5
	Atmospheric thermodynamics and vertical stability
	Ch. 5

	6
	Cloud physics, aerosols, and their climatic effects
	Ch. 6

	7
	Atmospheric circulation: Hadley, Ferrel, and Polar cells
	Ch. 7

	8
	Ocean circulation, El Niño/La Niña dynamics
	Ch. 8

	9
	Weather systems, monsoons, cyclones, and jet streams
	Ch. 9

	10
	Carbon cycle, biogeochemical cycles, climate sensitivity
	Ch. 10

	11
	Climate variability: natural vs anthropogenic drivers
	Ch. 11

	12
	Climate models, simulation methods, and uncertainties
	Ch. 12

	13
	Environmental pollution physics: air, water, and soil
	Ch. 13

	14
	Extreme events: heatwaves, droughts, floods
	Ch. 14

	15
	Climate mitigation and renewable energy transitions
	Ch. 15

	16
	Climate policy, IPCC findings, sustainability frameworks
	Ch. 16
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