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Course No: Geo. Ed. 525					Nature of course: Theory
Level: M Ed							Credit hours: 3
Semester: Second						Teaching hours: 48
-------------------------------------------------------------------------------------------------------------------
1. [bookmark: _Toc397584333]Course description
This course has been designed for master level second semester students to equip them with the knowledge and skill of climate and climate change. It also intends to acquaint the prospective teacher with structure, process and thermodynamic characteristics of atmosphere. It helps to understand the climate change and its impact on human being, economic activities and other environmental factors.
2. [bookmark: _Toc397584334]General objectives 
The general objectives of this course are as follows:
1. To equip the students with advanced knowledge of climate
1. To acquaint the students with composition, process and atmospheric dynamics
1. To make the students with the deeper understanding on solar energy, its vertical and horizontal distribution and the mechanism of pressure change
1. To enable the students with understanding of atmospheric circulation, weather disturbances and hydrodynamics of atmosphere
1. To enhance the learner with different types of climate 
1. To familiarize students with global climate change, its impacts and mitigation measures 
1.  To develop skills for preparation of materials for teaching climatology 
3. [bookmark: _Toc397584335]Specific objectives and contents
	· Define climatology and explain its scope
· Identify sub-fields of climatology
· Explain the nature and origin of atmosphere
· Describe composition of the atmosphere
· Explain vertical thermal structure of the atmosphere
	Unit I: Climate and Atmosphere                       (6)
0. Definition and scope of climatology
0. Sub-fields of climatology
0. Nature and origin of atmosphere
0. Composition of the atmosphere
0. Vertical structure of the atmosphere

	· Define heat and temperature
· Explain radiation and heat budget
· Describe variability of insolation
· Explain horizontal and vertical distribution of temperature
	Unit II: Energy  and Temperature                    (6)
0. Heat and Temperature
0. Radiation and heat budget
0. Variability of insolation
0. Horizontal and vertical distribution of temperature 

	· Describe atmospheric pressure and its circulation 
· Define wind and explain affecting factors and direction 
· Explain different types of wind
· Explain upper level waves and jet streams
· Describe air masses and fronts
· Explain flow perturbations in the middle and lower latitudes
· Mention process of cooling
· Describe formation processes, types and characteristics of clouds
· Explain process, forms and distribution of precipitation 
	Unit III: Atmospheric Motion  and Moisture(14)                                    
0. Atmospheric pressure and its circulation
0. Wind- affecting factors, direction and forces
0. Types of wind- trade wind, local winds and monsoon
0. Upper level waves and jet streams
0. Air masses and Fronts
1. Atmospheric electricity, optical and acoustical phenomena
0. Flow perturbations in the middle and lower latitudes- cyclones, thunderstorms, tornadoes hurricanes
0. Earth energy balance
1. Air-sea-land interaction 
1. Advection of heat and water vapour, El Nino, La Nina, and the southern oscillation (ENSO)
1. Process of cooling
0. Clouds: formation, types and characteristics 
0. Precipitation: Process, forms and distribution 

	· Describe approaches to climatic classification
· Explain the climatic classification of Koppen and Thornwaite
· Introduce major climatic regions of the world
	Unit IV: Classification of Climate                     (6)
0. Approaches to climate classification 
0. Classification of climate
1. Koppen's  classification
1. Thornwaite's classification
0. Major climatic regions -tropical, sub-tropical, temperate, tundra and polar regions

	· Describe climate variability and climate change
· Discuss global warming
· Explain the indicators of climate change
· Explain causes of climate change
· Describe general scenario of regional and local climate change 
· Explain the impacts of climate change 
· Explain adaptations and mitigation measure for reducing adverse impacts of climate change 
	Unit V: Climate Change: Concepts, Impacts and Adaptations                                         (12)
0. Climate variability and climate change
0. Global warming
0. Indicators of climate change 
0. Causes of climate change (Natural and man-made)
0. Scenario of regional and local climate change
0. Impact of climate change- Mountain cryosphere and hydrology, Agriculture, Hydropower, Tourism, Animal health and Others
0. Adaptations and mitigations measures

	· Identify methods for teaching climatology for school and college level
· Collect climate related materials and data 
· Prepare and present weather maps, charts and diagrams
	Unit VI: Methods and materials for Climatology and Climate Change                                 (4)
0. Methods of teaching  climatology 
0. Collection of climate related materials and data
0. Preparation and presentation of weather maps,  charts and diagrams 


4. [bookmark: _Toc397584336]Instructional Techniques
[bookmark: _Toc397584337]4.1 General Techniques
Varieties of techniques/methods can be applied for this course. The general methods applicable to this course include lecture, demonstration, question answer, discussion, class assignment and presentation.
[bookmark: _Toc397584338]4.2 Specific Techniques
	Unit
	Activities and instructional techniques 

	I
	Define climatology and explain its scope and sub-fields showing diagrams and charts. Describe nature, composition and structure of atmosphere providing local examples. 

	II
	Discussion and presentation of recorded data to show spatial variation in insolation and air temperature from locally available data.  

	III
	Analyse recorded data of wind speed and precipitation. Differentiate forms of precipitation through field observation (rain, snow, hailstone etc.) and describe their characteristics. Differentiate periodic winds and their characteristics providing local example.

	IV
	Identify different types of climate as classified by Thornwaite and Koppen and show their distribution on world map and make clear about spatial variation in climates.

	V
	Describe general scenario of climate change presenting long-term available temperature and precipitation data of local area. Presentation of paper by the student collecting and analysing long-term temperature and precipitation data. Visit some local area to observe natural hazards and measures adapted to mitigate the climate induced hazards. 

	VI
	Prepare and present weather map, charts and diagrams and also show trend of temperature data collecting recorded temperature data. 


5. [bookmark: _Toc397584339]Evaluation
5.1 [bookmark: _Toc397584340]Internal Evaluation  
Forty percent of total marks are allotted to internal evaluation. Internal evaluation will be conducted by course teacher based on the following activities:
	1.
	Attendance 
	5 points

	
	Classroom activities
	5 points

	2.
	First assignment
	10 points

	3
	Second assignment
	10 points

	4.
	Third assignment
	10 points

	Total
	
	40 points


5.2 [bookmark: _Toc397584341]External Evaluation (Final Examination)  
Examination Division of the office of the Dean, Faculty of Education will conduct final examination at the end of semester. Sixty percent of the marks are allotted to the final examination. The types and number of questions to be included in the final examination are as follows:

	1.
	Objective type question (Multiple choice: 10 questions x1 point)
	10 points

	2.
	Short answer questions  (6 questions x 5 points)                
	30 points

	3.
	Long answer questions (2 questions x 10 points)  
	20 points

	Total
	
	60 points


6. [bookmark: _Toc397584342]Recommended Books and Reading Materials
Recommended Books
Critchfield, H. J. (1987). General climatology. New Delhi: Prentice Hall. (Chapter 1 for Units I, Chapter 2 for Unit II, Chapter 3, 4, and 5 for Unit III, Chapter 6 for Unit IV)
Chunzai Wang and Others, (2012). El Niño and Southern Oscillation (ENSO): A Review, retrieved from http://www.cgd.ucar.edu/cas/cdeser/Docs/submitted.wang.enso_review.pdf (Unit III)
IPCC (1996). Climate change 1995- Impacts, adaptations and mitigation of climate change: Scientific-Technical analysis, USA: Cambridge University Press. (Unit V)
Lal, D. S. (1992). Climatology. Allahabad: C.S.Jain for Chaitanya Publishing House. (Unit I, II, III and IV)
National Climatic Data Center, (nd) Global Climate Change Indicators, http://www.ncdc.noaa.gov/indicators/index.html (Unit V)
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