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Paper : Ecology and Environmental Bioiogy 

SectionA 

Ecology 
Definition and scope of Ecology. 
Environmental Factors: Abiotic factors, biotic factors, edaphic factors. 

D. Concept of ecosystem with reference to pond ecosystem. Energy flow in ecosystem. Pyramids of 

number. biomass and energy. Food chain- grazing and detritus, Food web and trophic levels. 

Biosphere: Hydrosphere, Lithosphere and Atmosphere. Biogeochemical cycles: Carbon and 

Nitrogen cycles. 
Population: Definition and characteristics: density, natality, mortality, migration, emigration and 

immigration, growth and growth-curves. Dispersion and aggregation. Negative and positive 

interactions including commensalism, mutualism, predation, competition and parasitism. 

Section- B 

Environmental Biology 

Biodiversity: Conservation and management of biodiversity. 

Brief introduction to the concept of protected areas- Sanctuary, National Parks and Biosphere 

Reserves. IUCN and Red data book. 
Pollution and its control: Air, Water, Soil pollution, Green house effect, Global warming, Climate 

change. Acid rain, Ozone layer depletion. 

Bio-accumulation And Biomagnifications. 
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IV 
Section A 

S Ecology: Its relevance to human welfare, subdivisions and scope. The Environment: physical 

environment; biotic environment; biotic and abiotic interactions, ecosystem diversity, ecosystem 
Services 

Habitat and Niche: Concept of habitat and niche; niche width and overlap; fundamental and 
realised niche; resource partitioning; character displacement 

Ecosystem's structure and function: Abiotic and biotic components of aquatic (Lake) and 
Terrestrial (forest) ecosystems, primary and secondary productivity, movement of energy and 
materials, energy efficieticy, thermal stratification and circulation in lake, Lake's typology 

Limiting factors: Laws of limting factors, impact of temperature, moisture and pH on 

organismns 

Popultion Ecology: Characteristics of a population; population growth curves, population 
regulation; life history strategies (r and K selection); concept of meta-population-demes a 
dispersai, intertdemic extinctions, age structured 

Community Ecology: Community nomenclature, completion, community attributes namely 
dominance, various types of diversity indices, similarity coefficient, ecotone and edge effect 

Ecological Succession: Types; mechanisms, changes involved in succession, concept of climax 

Section-B 

Stressed ecosystems: Point and non-point sources of pollution, assessment of freshwater 
pollution using various parameters, Water quality monitoring using abiotic factors (e.g. pH, 
oxygen, nitrate, ammonia, phosphate, BOD), bio monitoring (phytoplankton, zooplankton and 
zoo benthos), Environmental Impact Assessment (EIA)-impact of environmental stress on biotic 
and abiotic factors 

Europhication: Its causes, assessment, consequences and control; ndicators of polution and 
eutrophication 

Global Environmental Problems: Climate change, Global warming, acid rains, greenhouse effects, ozone layer depietion 

Biodiversity: Status, monitoring and documentation: major drivers of biodiversity change: hiodiversity conservation and management, project tiger, biosphere reserves 

Conservation Ecology: Principles of conservation, major approaches to management, Indian case studies on conservation and management programs (National Lake Conservation Program: 
Namami Gange Pariyojana and Ganga Action Plan): theory of island biogeography 

servation Program; 
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SEMESTER – II  

Code:  202 (GMP-CCM-ii) 

URBAN ENVIRONMENT AND PLANNING 

Paper – Second 
 

Term End Exam.  Marks           : 75     Time: 03 Hours 
Internal Assessment  Marks                  : 25 (20 Marks allotted for Internal Assessment by 

Submitting Two Assignments for Evaluation  & 05 
marks for attendance and    overall performance in the 

class.)  
Total Marks                  : 100  
 

    Unit – I  Theoretical Base: 
Basic concepts, meaning, scope of urban geography and planning, 
Significance of urban development planning in geography. Evolution of 
urban centres and Urbanization. Recent trends of urban growth with special 
reference to developing countries, Urban sprawl and its steering factors, 
Satellite towns. 

Unit  –II Morphology and Functions: 
Urban morphology, Urban land use analysis and classification, Urban 
landscape. Functions of urban centres, Functional classifications of towns 
with special reference to India and Uttarakhand. 
 

Unit – III  Central Place System: 
Towns as central places, Central places theory, Centrality and hierarchy of 
urban centres, Urbanization and regional development. 
 
 

Unit – IV Urban Environmental Problems: 
Environmental problems of urbanizations, Carrying capacity of urban 
settlements, Urbanization and global environmental change, Assessment of 
natural risks of urban growth with particular reference to developing 
countries, India and High mountains.  
 Unit – V Urban Planning and Management: 
Concept and approaches of urban development, Landscape ecology and 
sustainable urban development, urban land use planning, management of 
natural risks of urban growth in Uttarakhand, Application of remote sensing 
and Geographic Information System in Urban Development Planning. 

 
 
Books Recommended: 
 

1. Alam, S.M. (1964) : Hyderabad – Secunderabad Twin Cities, Asia Publishing House, 

Bombay.  

2. Berry, B.J.L. and Horton, F.F. (1970) : Geographic Perspective on Urban Systems, Prentice 

Hall, Englewood Cliffs, New Jersey.   
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SEMESTER – III 

 
Code : 301 (GMP-CCM – i) 

 
ENVIRONMENTAL  MANAGEMENT  AND  SUSTAINABLE  DEVELOPMENT 

Paper – First 
 

Term End Exam.  Marks           : 75     Time: 03 Hours 
Internal Assessment  Marks                  : 25 (20 Marks allotted for Internal Assessment by 

Submitting Two Assignments for Evaluation  & 05 
marks for attendance and    overall performance in the 

class.)  
Total Marks                  : 100  
 

  

 
Books Recommended: 
 
 
1. Ahmad,Y.J.,   G.K.  Sammy  (1985):  Guidelines  to   EIA   in  Developing Countries. 

Hordder & Stoughton, London.   

Unit – I  Conceptual Base: 
Environment: Concepts and Types; Environmental Perception; 
Environment and Society; Meaning, Scope and Significance of 
Environmental Geography; Approaches to the Study of Environmental 
Geography.  

Unit – II    Environmental Problems:  
Types of environmental problems; causes and consequences of 
environmental problems at global regional and local levels; Global 
environmental change; Natural disasters; Environmental Impact Assessment 
(EIA). 

Unit – II  Sustainable Development: 
Concepts of Sustainable Development; Need of Sustainable Development; 
Sustainable Mountain Agriculture and Livelihood. 
 
 Unit –IV  Environmental Management: 
Concept of Environmental Management; Approaches to Environmental 
Management;  Integrated  Watershed   Management;   Disaster Management 

Unit – V  Environmental Management in Uttarakhand Himalaya: 
Environmental Changes – Causes & Consequences; Environmental 
Planning & Sustainable Development; Disaster Management; Climate 
Change and Adaptation 
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SEMESTER – III 

 Code :  304 (GMP-EC-i) 

CLIMATE CHANGE, IMPACTS AND ADAPTATION IN HIMALAYA         
Paper – Fourth (a) 

 

Term End Exam.  Marks           : 75     Time: 03 Hours 
Internal Assessment  Marks                  : 25 (20 Marks allotted for Internal Assessment by 

Submitting Two Assignments for Evaluation  & 05 
marks for attendance and    overall performance in the 

class.)  
Total Marks                  : 100  
  

Unit –I Elements of Climate: Nature and Scope and Relationship with other 
Sciences; Understanding Climate Change; Concept of Climate Change;  
Global Trends of Climate Change; Assessment of Climate Change over 
mountains.   

Unit – II Trends of Climate Change in Himalaya: Himalaya as Climate Change Hot 
Spot; Trends of Climate Change in Himalaya: Rainfall, Temperature and 
Extreme Weather Events. 

Unit – III Climate Change Induced Natural Disasters: Understanding Linkages 
between Climate Change and Natural Disasters; Droughts and High Intensity 
Rainfall and their impacts on natural environment, society and economy 

Unit – IV Climate Change Vulnerability and Risk: Concept of Vulnerability and 
Risk; Assessment of Climate Change Vulnerability and Risk; Upstream-
downstream linkage of Climate Change  

Unit – V Climate Change Adaptation in Himalaya: Concept of Climate Change 
Adaptation; Types of Climate Adaptation; Role of Local Institutions in 
climate Change Adaptation; Mainstreaming Climate Change Adaptation and 
Disaster Risk Reduction into Development Planning; Community Based 
Climate Change Adaptation.  

 

Books Recommended: 
1. P. Wester, A. Mishra, A. Mukherji, A. B. Shrestha (eds), The Hindu Kush Himalaya 

Assessment: Mountains, Climate Change, Sustainability and People, Springer Nature 
Switzerland AG, Cham. pp., 2019 

2. World Bank, South Asia’s Hotspots Impacts of Temperature and Precipitation Changes 
on Living Standards, Report Preview Spring 2018, World Ban Group, Washington 
D.C. 2018 

3. S. Irudaya Rajan, R. B. Bhagat eds, Climate Change, Vulnerability and Migration, 
Routledge, India, 2018 

4. M.S.S. Rawat et al. (eds), Environment, Resources and Development of the Indian 
Himalaya, Transmedia Publication, Srinagar, Garhwal, Uttarakhand, India, 2018 

5. Tor H. Aase, Climate Change and the Future of Himalayan Farming, Oxford 
University Press, 2017 
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SEMESTER – IV 

 
Code :  406 (GMP- EC – iii) 

 

DISASTER MANAGEMENT 
Paper – Fourth (c) 

 
 
Term End Exam.  Marks           : 75     Time: 03 Hours 
Internal Assessment  Marks                  : 25 (20 Marks allotted for Internal Assessment by 

Submitting Two Assignments for Evaluation  & 05 
marks for attendance and    overall performance in the 

class.)  
Total Marks                  : 100  
 

Unit – I  Fundamentals of Disaster Management: 
The significance of disaster, Disaster threat, National disaster management 
policy, Major requirements for coping with disaster, Disaster and disaster 
management cycle,  
 

Uni t – II Long term Measures: 
Prevention, Mitigation, Preparedness, Disaster and development, Disaster 
legislature, Counter disaster resources, Disaster management plans, 
Utilization of resources. 

Unit – III Response to Disaster Impact: 
Response; Search, Rescue and Evacuation, Logistic; Incident command 
system. 

Unit – IV Major Post impact Factors: 
Recovery, Post disaster review and damage assessment, Relief, Rehabilitation 
and Restructuring 
 

Unit – V Regional Pattern of Disaster Management: 
International disaster assistance, Leadership in disaster, Organization, 
Disaster scenario of Uttarakhand, Disaster management system in 
Uttarakhand. 
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