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COURSE Il - ADVANCES IN ENVIRONMENTAL SCIENCES

Unit I: Earth and Environment

Earth as a System of Interacting Components, Materials of the earth, Lithosphere, Atmosphere,
Hydrosphere and Biosphere, Hydrologic cycle and groundwater, Hydrogeology and Geology and of
Kerala.

Introduction, Ecosystems, Biodiversity and its significance, Biogeography of India, Critical eco-systems
and landscape-level conservation, Laws and Policies of Govt.of India for biodiversity conservation.

Case studies: Biodiversity of Western Ghats, Human-Animal Conflict and resource sharing, Participatory
forest management.

Unit Il : Environment Management

Environment Management: Principles, tools-EIA,LCA ,Environment audit, Environment Management
Systems, Environmental Planning and Management. Case studies — EIA

Resource Conservation — Renewable and non-renewable resources, Tools for the management of
natural resources. Conservation strategies — policies and laws of GOI.

Disaster management — case studies
Unit lll: Environmental Chemistry

Chemistry and environment (fundamentals), Thermodynamics (concepts of first and second laws in
environment), fundamentals of green chemistry, Atmospheric chemistry, Air, Water and soil pollution,
Ecotoxicology, Toxicity of metals, pesticides, radioactive minerals, flourides etc, Interaction of toxicants
with environment, bioaccumulation and magnification, biomarkers, Role of microbes in biogeochemical
cycles, Water treatment, recent advances in water purification, Case studies-air pollution, water
pollution, soil pollution.

Unit IV : Analytical Techniques and Instrumentation

Chromatographic techniques, TLC,GC,HPLC,GC-MS,LC-MS,Electrophoresis, Microscopy, Fluorescence
microscopy, SEM,AFM,TEM,Basics and applications of spectroscopy, UV,IR,Raman,NMR,AAS

Remote sensing & GIS: Mapping concepts: Satellite remote sensing — EMR,platforms, sensors, visual
interpretation and elements, digital image processing; Aerial photography;Global positioning system;
Geographic Information System — components, data structures, spatial analysis and modelling;
applications in environment science and management.



Unit V:

Environmental Biotechnology and Waste Management

Environmental Biotechnology: an overview, Biotechnological solutions to Environmental Pollution, Air,

Water and Soil, Emerging trends in —Agro biotechnology, Ecological Engineering, Biodegradable plastics,

Biotechnological methods in solid waste management, processing/treatment of hazardous wastes.
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