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Environmental Science Chapter 2: Understanding Ecosystems and Their Dynamics

environmental science chapter 2 often marks a pivotal point in any
environmental studies journey. This chapter typically delves into the
intricate world of ecosystems—the complex networks where organisms interact
with each other and their physical environment. Grasping the concepts covered
here is essential for anyone eager to understand how natural systems
function, how energy flows through these systems, and why maintaining
ecological balance is crucial for the planet’s health.

What Are Ecosystems? A Closer Look

At its core, an ecosystem is a community of living organisms—plants, animals,
and microorganisms—interacting with their non-living surroundings such as
air, water, and soil. Environmental science chapter 2 usually introduces this
foundational concept, emphasizing that ecosystems can range from tiny ponds
to vast forests or even a desert.

Components of an Ecosystem

Understanding ecosystems requires breaking them down into their basic
components:

e Biotic factors: These include all living organisms within an
ecosystem—producers (like plants), consumers (herbivores, carnivores,
omnivores), and decomposers (fungi and bacteria).

e Abiotic factors: Non-living elements such as sunlight, temperature,
water, minerals, and climate that influence the living organisms.

This interplay between biotic and abiotic components creates a dynamic
environment where energy transfer and nutrient cycling occur continuously.

The Flow of Energy in Ecosystems

One of the most fascinating topics covered in environmental science chapter 2
involves how energy moves through ecosystems. Energy, primarily received from
the sun, fuels all biological processes.



Producers, Consumers, and Decomposers

Energy flow starts with producers—photosynthetic organisms like plants and
algae-that convert solar energy into chemical energy via photosynthesis.
Consumers then feed on producers or other consumers to obtain energy, while
decomposers break down dead organic matter, returning nutrients to the soil.

Food Chains and Food Webs

To better visualize this energy transfer, the chapter often describes:

* Food chains: Linear sequences showing who eats whom.

e Food webs: More complex networks illustrating multiple feeding
relationships in an ecosystem.

Food webs highlight the interdependence of species and the delicate balance
that sustains ecosystem health. Disrupting one part of the web can have
ripple effects throughout.

Nutrient Cycles: The Earth’s Recycling System

Environmental science chapter 2 also explores biogeochemical cycles—natural
processes that recycle essential elements like carbon, nitrogen, and
phosphorus. These nutrient cycles are vital for ecosystem productivity and
sustainability.

The Carbon Cycle

The carbon cycle describes how carbon atoms move through the atmosphere,
biosphere, oceans, and geosphere. Photosynthesis, respiration, decomposition,
and combustion are key processes that regulate carbon levels. Understanding
this cycle is fundamental to grasping climate change, as excess carbon
dioxide contributes to global warming.

The Nitrogen Cycle

Nitrogen, crucial for building proteins and DNA, cycles through the
environment with the help of bacteria that fix atmospheric nitrogen into
usable forms for plants. This cycle illustrates the importance of



microorganisms in maintaining ecosystem health, a topic often highlighted in
chapter 2.

The Phosphorus Cycle

Unlike carbon and nitrogen, phosphorus doesn’t have a gaseous phase and
primarily cycles through soil, water, and living organisms. It’s essential
for energy transfer within cells (ATP) and is often a limiting nutrient in
ecosystems, influencing plant growth and productivity.

Types of Ecosystems and Their Characteristics

Chapter 2 broadens the learner’s perspective by categorizing ecosystems into
terrestrial and aquatic types, each with unique features and biodiversity.

Terrestrial Ecosystems

These include forests, grasslands, deserts, and tundras. Each biome is
defined by climate patterns and dominant vegetation. For example:

e Forests: Dense tree coverage, high biodiversity, and significant carbon
storage.

e Deserts: Low precipitation, specialized plant and animal adaptations.

Understanding these distinctions helps explain how species adapt to their
environments and how human activities impact different biomes.

Aquatic Ecosystems

Covering freshwater (rivers, lakes) and marine (oceans, coral reefs)
ecosystems, this category highlights the diversity of habitats beneath the
water’s surface. Key concepts include salinity, water flow, and nutrient
availability, all of which shape aquatic life.

Human Impact on Ecosystems

Environmental science chapter 2 also introduces the growing concern of how



human actions affect ecosystem integrity. Habitat destruction, pollution,
overexploitation, and climate change are discussed as major threats.

Deforestation and Habitat Loss

Cutting down forests for agriculture or urban development disrupts ecosystem
services like carbon sequestration, water regulation, and biodiversity
maintenance.

Pollution and Its Effects

Pollutants can accumulate in soil and water, harming organisms and altering
nutrient cycles. For example, nutrient runoff can cause eutrophication in
aquatic systems, leading to oxygen depletion and fish kills.

Climate Change and Ecosystem Responses

Rising temperatures and altered precipitation patterns affect species
distribution, reproduction, and survival, posing challenges for ecosystem
resilience.

Why Study Environmental Science Chapter 27?

The knowledge gained from this chapter is more than theoretical-it equips us
to make informed decisions about conservation and sustainable resource
management. Recognizing how ecosystems function and respond to disturbances
empowers communities, policymakers, and scientists to collaborate on
protecting our planet’s vital natural systems.

Whether you’re a student preparing for exams or someone passionate about
environmental stewardship, the concepts in environmental science chapter 2
form a crucial foundation. By appreciating the interconnectedness of life and
the environment, we can better understand our role in preserving Earth’s
delicate ecological balance.

Frequently Asked Questions

What is the main focus of Environmental Science



Chapter 2?

Chapter 2 typically focuses on the fundamental concepts of ecosystems,
including their structure, functions, and the interactions between biotic and
abiotic components.

How do abiotic factors influence an ecosystem
according to Chapter 2?

Abiotic factors such as sunlight, temperature, water, and soil influence the
survival, growth, and reproduction of organisms within an ecosystem, shaping
the overall environment.

What are the primary components of an ecosystem
discussed in Chapter 2?

The primary components include producers (plants), consumers (animals),
decomposers (fungi and bacteria), and abiotic elements like air, water, and
minerals.

How is energy flow explained in Environmental
Science Chapter 2?

Energy flow is described through food chains and food webs, illustrating how
energy is transferred from producers to various levels of consumers and
eventually to decomposers.

What role do producers play in an ecosystem
according to Chapter 2?

Producers, mainly green plants, convert solar energy into chemical energy
through photosynthesis, forming the base of the food chain and supporting
other organisms.

What is the significance of biodiversity in
ecosystems as highlighted in Chapter 2?

Biodiversity ensures ecosystem resilience, stability, and productivity by
supporting various ecological functions and enabling adaptation to
environmental changes.

How do human activities impact ecosystems based on
Chapter 2 content?

Human activities such as deforestation, pollution, and urbanization disrupt
natural habitats, reduce biodiversity, and alter ecosystem processes.



What is ecological succession as explained in
Chapter 27

Ecological succession is the natural process by which ecosystems change and
develop over time, involving a series of progressive changes in species
composition.

How are food chains and food webs different
according to Chapter 2?

A food chain is a linear sequence of organisms where energy flows from one to
another, while a food web is a complex network of interconnected food chains
showing multiple feeding relationships.

Why is the cycling of nutrients important in
ecosystems discussed in Chapter 27?

Nutrient cycling, such as the carbon and nitrogen cycles, is essential for
maintaining ecosystem productivity by recycling essential elements needed for
organism growth and survival.

Additional Resources

Environmental Science Chapter 2: Exploring Ecosystems and Their Dynamics

environmental science chapter 2 delves into the intricate relationships and
processes that define ecosystems. This chapter forms a foundational pillar
for understanding how living organisms interact with their physical
surroundings, shaping the environment in complex and often delicate ways. By
investigating the components and functions of ecosystems, this section of
environmental science provides critical insights into biodiversity, energy
flow, and ecological balance, all of which are vital for addressing
contemporary environmental challenges.

Understanding Ecosystems: The Core of
Environmental Science Chapter 2

At the heart of environmental science chapter 2 lies the concept of
ecosystems—dynamic communities composed of biotic factors like plants,
animals, and microorganisms, and abiotic elements such as water, soil, and
climate. The chapter emphasizes that ecosystems are not isolated entities;
rather, they are interconnected systems where every component plays a role in
maintaining ecological stability.

One of the key features explored in this chapter is the classification of



ecosystems. These range from terrestrial types like forests, grasslands, and
deserts to aquatic ecosystems including freshwater systems (rivers and lakes)
and marine environments. Each ecosystem type exhibits distinct
characteristics based on climate, geography, and species composition, which
influence how energy and nutrients circulate within them.

Energy Flow and Nutrient Cycles

A pivotal focus of environmental science chapter 2 is understanding the
mechanisms of energy flow and nutrient cycling in ecosystems. Energy,
primarily derived from sunlight, moves through ecosystems via food chains and
food webs. Producers—mainly green plants and algae—convert solar energy into
chemical energy through photosynthesis, forming the base of the food chain.
Consumers, including herbivores, carnivores, and omnivores, depend on these
producers and each other for energy.

The chapter highlights the efficiency of energy transfer between trophic
levels, noting that typically only about 10% of energy is passed from one
level to the next. This concept explains why ecosystems have limited trophic
levels and why energy scarcity can influence population sizes.

Nutrient cycles, such as the carbon, nitrogen, and phosphorus cycles, are
equally crucial topics. These biogeochemical cycles describe how essential
elements move through living organisms and the environment, sustaining life
processes. The chapter discusses human impact on these cycles, pointing out
how activities like deforestation and fossil fuel combustion disrupt natural
balances, leading to issues like climate change and eutrophication.

Biodiversity and Ecosystem Stability

Environmental science chapter 2 also extensively covers biodiversity—the
variety of life within ecosystems—and its role in ecosystem health and
resilience. Diverse ecosystems tend to be more stable and capable of
withstanding environmental stressors such as disease outbreaks and climate
fluctuations.

The chapter analyzes how species richness and evenness contribute to
ecological functions, including pollination, nutrient cycling, and habitat
formation. It also addresses the consequences of biodiversity loss, which can
lead to weakened ecosystem services that humans rely on, such as clean air,
water purification, and food production.

Human Interactions with Ecosystems

An investigative review of environmental science chapter 2 cannot overlook



the profound influence humans exert on ecosystems. The chapter outlines
various anthropogenic activities—urbanization, agriculture, industry—that
alter ecosystem structure and function.

Habitat Destruction and Fragmentation

One of the most pressing issues discussed is habitat destruction, often
resulting from land clearing for agriculture or infrastructure development.
This leads to fragmentation, where large continuous habitats are broken into
smaller, isolated patches, adversely affecting species survival and genetic
diversity.

The chapter provides case studies illustrating how habitat loss has
precipitated declines in keystone species, thereby destabilizing entire
ecosystems. Restoration ecology is introduced as a field aiming to repair
damaged ecosystems through reforestation, wetland rehabilitation, and other
methods.

Pollution and Its Ecological Impacts

Pollution is another critical area examined within this chapter. Various
pollutants—including chemical, plastic, and thermal waste—enter ecosystems,
causing harmful effects on flora and fauna. The chapter notes that pollutants
can accumulate in food webs, resulting in biomagnification that threatens
apex predators and human health alike.

Additionally, the chapter explores how nutrient overloads from agricultural
runoff lead to algal blooms and dead zones in aquatic systems, severely
impacting biodiversity and water quality.

Climate Change and Ecosystem Dynamics

Environmental science chapter 2 also touches on climate change as a global
driver of ecosystem transformation. Changes in temperature, precipitation
patterns, and extreme weather events alter species distributions and
ecosystem productivity.

The chapter discusses adaptive strategies ecosystems employ, such as
migration and phenological shifts, while highlighting the limitations of
these adaptations under rapid climate change. It stresses the importance of
ecosystem-based approaches to climate mitigation and adaptation, including
conservation of carbon-rich habitats like forests and wetlands.



Key Takeaways from Environmental Science
Chapter 2

To summarize the critical points covered in environmental science chapter 2,
the following elements stand out:

e Ecosystem Components: Interactions between biotic and abiotic factors
create complex, self-regulating systems.

e Energy and Nutrient Flow: Energy transfer efficiency and nutrient
cycling are fundamental to ecosystem function.

e Biodiversity Importance: Diverse species contribute to ecosystem
resilience and the provision of ecosystem services.

e Human Impacts: Activities such as habitat destruction and pollution
disrupt ecosystem balance and sustainability.

e Climate Change Effects: Alterations in climate patterns pose significant
challenges to ecosystem stability and species survival.

Each of these points not only reinforces the interconnectedness of natural
systems but also underscores the urgency of sustainable environmental
management. By examining this chapter, students and professionals alike gain
a deeper appreciation for the delicate equilibrium within ecosystems and the
critical role humans play in preserving or degrading these natural networks.

Environmental science chapter 2 thus serves as a vital foundation for further
study and action, equipping learners with the knowledge needed to critically
assess environmental issues and contribute to informed decision-making aimed
at fostering ecological integrity for future generations.

Environmental Science Chapter 2
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environmental science chapter 2: Introduction to Environmental Sciences R S
Khoiyangbam, 2005-01-01 Environmental sciences is a vast and multidisciplinary science that
involves the study of natural resources of land, water, and air. Introduction to Environmental
Sciences comprehensively covers numerous aspects of this vast subject. While some chapters focus
the causes of environmental problems, others discuss methods and ways of mitigating these causes.

environmental science chapter 2: Environmental Sciences Notes for Assistant Professor
UGC NTA NET Exam Mocktime Publication, 101-01-01 Syllabus: 1. Fundamentals of Environmental
Sciences: Definition, Principles and Scope of Environmental Science; Structure and composition of
atmosphere, hydrosphere, lithosphere and biosphere; Interaction between Earth, Man and
Environment. 2. Energy and Material Dynamics: Laws of thermodynamics, heat transfer processes,
mass and energy transfer across various interfaces, material balance; Meteorological parameters -
pressure, temperature, precipitation, humidity, mixing ratio, saturation mixing ratio, radiation and
wind velocity, adiabatic lapse rate, environmental lapse rate; Wind roses. 3. Global Environmental
Context and Resources: Biogeographic provinces of the world and agro-climatic zones of India;
Concept of sustainable development; Natural resources and their assessment. 4. Geospatial
Techniques and Environmental Awareness: Remote Sensing and GIS: Principles of remote sensing
and GIS, Digital image processing and ground truthing, Application of remote sensing and GIS in
land cover/land use planning and management (urban sprawling, vegetation study, forestry, natural
resource), waste management and climate change; Environmental education and awareness;
Environmental ethics. 5. Core Chemical Principles in Environment: Fundamentals of Environmental
Chemistry: Classification of elements, Stoichiometry, Gibbs” energy, chemical potential, chemical
kinetics, chemical equilibria, solubility of gases in water, the carbonate system, unsaturated and
saturated hydrocarbons, radioisotopes; Composition of air: Particles, ions and radicals in the
atmosphere, Chemical speciation. 6. Atmospheric and Aquatic Chemistry: Chemical processes in the
formation of inorganic and organic particulate matters, thermochemical and photochemical
reactions in the atmosphere, Oxygen and Ozone chemistry, Photochemical smog; Hydrological cycle,
Water as a universal solvent, Concept of DO, BOD and COD, Sedimentation, coagulation,
flocculation, filtration, pH and Redox potential (Eh). 7. Soil Chemistry and Toxicology: Inorganic and
organic components of soils; Biogeochemical cycles - nitrogen, carbon, phosphorus and sulphur;
Toxic chemicals: Pesticides and their classification and effects, Biochemical aspects of heavy metals
(Hg, Cd, Pb, Cr) and metalloids (As, Se), CO, O3, PAN, VOC and POP, Carcinogens in the air. 8.
Analytical Techniques in Environmental Chemistry: Principles of analytical methods: Titrimetry,
Gravimetry, Bomb Calorimetry, Chromatography (Paper Chromatography, TLC, GC and HPLC),
Flame photometry, Spectrophotometry (UV-VIS, AAS, ICP-AES, ICP-MS), Electrophoresis, XRF, XRD,
NMR, FTIR, GC-MS, SEM, TEM. 9. Foundations of Ecology and Ecosystems: Ecology as an
inter-disciplinary science, Origin of life and speciation, Human Ecology and Settlement; Ecosystem
Structure (Biotic and Abiotic components) and functions (Energy flow in ecosystems, energy flow
models, food chains and food webs, Biogeochemical cycles, Ecological succession). 10. Ecosystem
Diversity and Stability: Species diversity, Concept of ecotone, edge effects, ecological habitats and
niche; Ecosystem stability and factors affecting stability, Ecosystem services; Basis of Ecosystem
classification and Types of Ecosystem: Desert (hot and cold), forest, rangeland, wetlands, lotic,
lentic, estuarine (mangrove), Oceanic. 11. Biomes and Population Dynamics: Biomes: Concept,
classification and distribution, Characteristics of different biomes: Tundra, Taiga, Grassland,
Deciduous forest biome, Highland Icy Alpine Biome, Chapparal, Savanna, Tropical Rain forest;
Population ecology: Characteristics of population, concept of carrying capacity, population growth
and regulations, Population fluctuations, dispersion and metapopulation, Concept of ‘r’ and ‘k’
species, Keystone species. 12. Community Ecology and Biodiversity Conservation: Community
ecology: Definition, community concept, types and interaction - predation, herbivory, parasitism and
allelopathy, Biological invasions; Biodiversity and its conservation: Definition, types, importance of
biodiversity and threats to biodiversity, Concept and basis of identification of “Hotspots’; hotspots in



India, Measures of biodiversity, Strategies for biodiversity conservation: in situ, ex situ and in vitro
conservation, National parks, Sanctuaries, Protected areas and Sacred groves in India, Concepts of
gene pool, biopiracy and bio-prospecting. 13. Applied Ecology and Environmental Health: Concept of
restoration ecology, Extinct, Rare, Endangered and Threatened flora and fauna of India; Concept of
Industrial Ecology; Toxicology and Microbiology: Absorption, distribution and excretion of toxic
agents, acute and chronic toxicity, concept of bioassay, threshold limit value, margin of safety,
therapeutic index, biotransformation, Major water borne diseases and air borne microbes;
Environmental Biotechnology: Bioremediation - definition, types and role of plants and microbes for
in situ and ex situ remediation, Bioindicators, Biofertilizers, Biofuels and Biosensors. 14. Earth's
Origin and Structure: Origin of earth; Primary geochemical differentiation and formation of core,
mantle, crust, atmosphere and hydrosphere; Concept of minerals and rocks; Formation of igneous
and metamorphic rocks; Controls on formation of landforms - tectonic including plate tectonic and
climatic. 15. Earth's Climate Systems and Dynamics: Concept of steady state and equilibrium,
Energy budget of the earth, Earth’s thermal environment and seasons; Coriolis force, pressure
gradient force, frictional force, geo-strophic wind field, gradient wind; Climates of India, western
disturbances, Indian monsoon, droughts, El Nino, La Nina; Concept of residence time and rates of
natural cycles; Geophysical fields. 16. Geoprocesses and Soil Science: Weathering including
weathering reactions, erosion, transportation and deposition of sediments; Soil forming minerals and
process of soil formation, Identification and characterization of clay minerals, Soil physical and
chemical properties, soil types and climate control on soil formation, Cation exchange capacity and
mineralogical controls; Geochemical classification of elements, abundance of elements in bulk earth,
crust, hydrosphere and biosphere, Partitioning of elements during surficial geologic processes,
Geochemical recycling of elements; Paleoclimate. 17. Hydrogeology, Resources, and Hazards:
Distribution of water in earth, hydrology and hydrogeology, major basins and groundwater provinces
of India, Darcy’s law and its validity, groundwater fluctuations, hydraulic conductivity, groundwater
tracers, land subsidence, effects of excessive use of groundwater, groundwater quality, Pollution of
groundwater resources, Ghyben-Herzberg relation between fresh-saline water; Natural resource
exploration and exploitation and related environmental concerns, Historical perspective and
conservation of non-renewable resources; Natural Hazards: Catastrophic geological hazards - floods,
landslides, earthquakes, volcanism, avalanche, tsunami and cloud bursts, Prediction of hazards and
mitigation of their impacts. 18. Energy Sources - Solar and Fossil Fuels: Sun as source of energy;
solar radiation and its spectral characteristics; Fossil fuels: classification, composition,
physico-chemical characteristics and energy content of coal, petroleum and natural gas, Shale oil,
Coal bed Methane, Gas hydrates, Gross-calorific value and net-calorific value. 19. Renewable and
Nuclear Energy Technologies: Principles of generation of hydro-power, tidal energy, ocean thermal
energy conversion, wind power, geothermal energy, solar energy (solar collectors, photo-voltaic
modules, solar ponds); Nuclear energy - fission and fusion, Nuclear fuels, Nuclear reactor -
principles and types; Bioenergy: methods to produce energy from biomass. 20. Environmental
Impacts of Energy Use: Environmental implications of energy use; energy use pattern in India and
the world, emissions of CO2 in developed and developing countries including India, radiative forcing
and global warming; Impacts of large scale exploitation of solar, wind, hydro and nuclear energy
sources. 21. Air Pollution - Sources, Monitoring, and Impacts: Air Pollution: Sources and types of
Pollutants - Natural and anthropogenic sources, primary and secondary pollutants, Criteria air
pollutants; Sampling and monitoring of air pollutants (gaseous and particulates); period, frequency
and duration of sampling, Principles and instruments for measurements of (i) ambient air pollutants
concentration and (ii) stack emissions; Indian National Ambient Air Quality Standards; Impact of air
pollutants on human health, plants and materials; Acid rain. 22. Air Pollutant Dispersion and
Control: Dispersion of air pollutants, Mixing height/depth, lapse rates, Gaussian plume model, line
source model and area source model; Control devices for particulate matter: Principle and working
of: settling chamber, centrifugal collectors, wet collectors, fabric filters and electrostatic
precipitator; Control of gaseous pollutants through adsorption, absorption, condensation and



combustion including catalytic combustion; Indoor air pollution, Vehicular emissions and Urban air
quality. 23. Noise Pollution - Measurement and Control: Noise Pollution: Sources, weighting
networks, measurement of noise indices (Leq, L10, L90, L50, LDN, TNI), Noise dose and Noise
Pollution standards; Noise control and abatement measures: Active and Passive methods; Vibrations
and their measurements; Impact of noise and vibrations on human health. 24. Water Pollution -
Quality, Standards, and Treatment: Water Pollution: Types and sources of water pollution, Impact on
humans, plants and animals; Measurement of water quality parameters: sampling and analysis for
pH, EC, turbidity, TDS, hardness, chlorides, salinity, DO, BOD, COD, nitrates, phosphates, sulphates,
heavy metals and organic contaminants, Microbiological analysis - MPN; Indian standards for
drinking water (IS:10500, 2012); Drinking water treatment: Coagulation and flocculation,
Sedimentation and Filtration, Disinfection and Softening; Wastewater Treatment: Primary,
Secondary and Advanced treatment methods, Common effluent treatment plant. 25. Soil, Thermal,
Marine, and Radioactive Pollution: Soil Pollution: Physico-chemical and biological properties of soil
(texture, structure, inorganic and organic components), Analysis of soil quality, Soil Pollution
control, Industrial effluents and their interactions with soil components, Soil micro-organisms and
their functions - degradation of pesticides and synthetic fertilizers; Thermal Pollution: Sources of
Thermal Pollution, Heat Islands, causes and consequences; Marine Pollution: Sources and impact of
Marine Pollution, Methods of Abatement of Marine Pollution, Coastal management; Radioactive
pollution - sources, biological effects of ionizing radiations, radiation exposure and radiation
standards, radiation protection. 26. Solid Waste - Characteristics and Logistics: Solid Waste - types
and sources; Solid waste characteristics, generation rates, solid waste components, proximate and
ultimate analyses of solid wastes; Solid waste collection and transportation: container systems -
hauled and stationary, layout of collection routes, transfer stations and transportation. 27. Solid
Waste Processing, Recovery, and Disposal: Solid waste processing and recovery - Recycling,
recovery of materials for recycling and direct manufacture of solid waste products, Electrical energy
generation from solid waste (Fuel pellets, Refuse derived fuels), composting and vermicomposting,
biomethanation of solid waste; Disposal of solid wastes - sanitary land filling and its management,
incineration of solid waste. 28. Hazardous, E-waste, Fly Ash, and Plastic Waste Management:
Hazardous waste - Types, characteristics and health impacts; Hazardous waste management:
Treatment Methods - neutralization, oxidation reduction, precipitation, solidification, stabilization,
incineration and final disposal; e-waste: classification, methods of handling and disposal; Fly ash:
sources, composition and utilisation; Plastic waste: sources, consequences and management. 29.
Environmental Assessment and Management Systems: Aims and objectives of Environmental Impact
Assessment (EIA), Environmental Impact Statement (EIS) and Environmental Management Plan
(EMP), EIA Guidelines, Impact Assessment Methodologies, Procedure for reviewing EIA of
developmental projects, Life-cycle analysis, costbenefit analysis; Guidelines for Environmental Audit,
Environmental Planning as a part of EIA and Environmental Audit, Environmental Management
System Standards (ISO14000 series). 30. EIA Notification, Eco-labeling, and Risk Assessment: EIA
Notification, 2006 and amendments from time to time; Eco-labeling schemes; Risk Assessment -
Hazard identification, Hazard accounting, Scenarios of exposure, Risk characterization and Risk
management. 31. Core Environmental Legislation in India: Overview of Environmental Laws in India:
Constitutional provisions in India (Article 48A and 51A), Wildlife Protection Act, 1972 amendments
1991, Forest Conservation Act, 1980, Indian Forest Act, Revised 1982, Biological Diversity Act,
2002, Water (Prevention and Control of Pollution) Act, 1974 amended 1988 and Rules 1975, Air
(Prevention and Control of Pollution) Act, 1981 amended 1987 and Rules 1982, Environmental
(Protection) Act, 1986 and Rules 1986, Motor Vehicle Act, 1988. 32. Specific Waste Management
and Safety Rules in India: The Hazardous and Other Waste (Management and Transboundary
Movement) Rules, 2016, The Plastic Waste Management Rules, 2016, The Bio-Medical Waste
Management Rules, 2016, The Solid Waste Management Rules, 2016, The e-waste (Management)
Rules 2016, The Construction and Demolition Waste Management Rules, 2016, The Manufacture,
Storage and Import of Hazardous Chemical (Amendment) Rules, 2000, The Batteries (Management



and Handling) Rules, 2010 with Amendments; The Public Liability Insurance Act, 1991 and Rules
1991, Noise Pollution (Regulation and Control) Rules, 2000, Coastal Regulation Zones (CRZ) 1991
amended from time to time. 33. National Environmental Policies and International Agreements:
National Forest Policy, 1988, National Water Policy, 2002, National Environmental Policy, 2006;
Environmental Conventions and Agreements: Stockholm Conference on Human Environment 1972,
Montreal Protocol, 1987, Conference of Parties (COPs), Basel Convention (1989, 1992), Ramsar
Convention on Wetlands (1971), Earth Summit at Rio de Janeiro, 1992, Agenda-21, Global
Environmental Facility (GEF), Convention on Biodiversity (1992), UNFCCC, Kyoto Protocol, 1997,
Clean Development Mechanism (CDM), Earth Summit at Johannesburg, 2002, RIO+20, UN Summit
on Millennium Development Goals, 2000, Copenhagen Summit, 2009; IPCC, UNEP, IGBP. 34.
Statistical Fundamentals in Environmental Science: Attributes and Variables: types of variables,
scales of measurement, measurement of Central tendency and Dispersion, Standard error, Moments
- measure of Skewness and Kurtosis; Basic concept of probability theory, Sampling theory. 35.
Statistical Distributions and Hypothesis Testing: Distributions - Normal, log-normal, Binomial,
Poisson, t, ?2 (chi-square) and F-distribution; Correlation, Regression, tests of hypothesis (t-test, ?2-
test ANOVA: one-way and two-way); significance and confidence limits. 36. Environmental Modelling
Approaches: Approaches to development of environmental models; linear, simple and multiple
regression models, validation and forecasting; Models of population growth and interactions:
Lotka-Voltera model, Leslie’s matrix model. 37. Global Environmental Challenges and National
Action Plans: Global Environmental Issues - Biodiversity loss, Climate change, Ozone layer
depletion, Sea level rise, International efforts for environmental protection; National Action Plan on
Climate Change (Eight National missions - National Solar Mission, National Mission for Enhanced
Energy Efficiency, National Mission on Sustainable Habitat, National Water Mission, National
Mission for Sustaining the Himalayan Ecosystem, National Mission for a ‘Green India’, National
Mission for Sustainable Agriculture, National Mission on Strategic Knowledge for Climate Change).
38. Key Environmental Issues and Conservation Efforts in India: Current Environmental Issues in
India: Environmental issues related to water resource projects - Narmada dam, Tehri dam, Almatti
dam, Cauvery and Mahanadi, Hydro-power projects in Jammu & Kashmir, Himachal and
North-Eastern States; Water conservation-development of watersheds, Rain water harvesting and
ground water recharge, National river conservation plan - Namami Gange and Yamuna Action Plan,
Eutrophication and restoration of lakes, Conservation of wetlands, Ramsar sites in India; Soil
erosion, reclamation of degraded land, desertification and its control; Climate change - adaptability,
energy security, food security and sustainability. 39. Conservation Movements, Wildlife Projects, and
Sustainable Practices in India: Forest Conservation - Chipko movement, Appiko movement, Silent
Valley movement and Gandhamardhan movement, People Biodiversity register; Wild life
conservation projects: Project tiger, Project Elephant, Crocodile Conservation, GOI-UNDP Sea Turtle
project, Indo-Rhino vision; Carbon sequestration and carbon credits; Waste Management - Swachha
Bharat Abhiyan; Sustainable Habitat: Green Building, GRIHA Rating Norms; Vehicular emission
norms in India. 40. Environmental Health Issues and Major Disasters: Epidemiological Issues:
Fluorosis, Arsenocosis, Goitre, Dengue; Environmental Disasters: Minnamata Disaster, Love Canal
Disaster, Bhopal Gas Disaster, 1984, Chernobyl Disaster, 1986, Fukusima Daiichi nuclear disaster,
2011.

environmental science chapter 2: Environmental Science For Dummies Alecia M.
Spooner, 2012-06-22 The easy way to score high in Environmental Science Environmental science is
a fascinating subject, but some students have a hard time grasping the interrelationships of the
natural world and the role that humans play within the environment. Presented in a straightforward
format, Environmental Science For Dummies gives you plain-English, easy-to-understand
explanations of the concepts and material you'll encounter in your introductory-level course. Here,
you get discussions of the earth's natural resources and the problems that arise when resources like
air, water, and soil are contaminated by manmade pollutants. Sustainability is also examined,
including the latest advancements in recycling and energy production technology. Environmental



Science For Dummies is the most accessible book on the market for anyone who needs to get a
handle on the topic, whether you're looking to supplement classroom learning or simply interested in
learning more about our environment and the problems we face. Presents straightforward
information on complex concepts Tracks to a typical introductory level Environmental Science
course Serves as an excellent supplement to classroom learning If you're enrolled in an introductory
Environmental Science course or studying for the AP Environmental Science exam, this hands-on,
friendly guide has you covered.

environmental science chapter 2: Environmental Science: Foundations and Applications
Andrew Friedland, Rick Relyea, David Courard-Hauri, 2011-02-25 Watch a video clips and view
sample chapters at www.whfreeman.com/friedlandpreview Created for non-majors courses in
environmental science, environmental studies, and environmental biology, Environmental Science:
Foundations and Applications emphasizes critical thinking and quantitative reasoning skills.
Students learn how to analyze graphs, measure environmental impact on various scales, and use
simple calculations to understand key concepts.With a solid understanding of science fundamentals
and how the scientific method is applied, students are able to evaluate information objectively and
draw their own conclusions. The text equips students to interpret the wealth of data they will
encounter as citizens, professionals, and consumers.

environmental science chapter 2: THE ENVIRONMENTAL SCIENCE Dr.Ishfaq Majeed Malik,
2023-10-22 Dr.Ishfag Majeed Malik is the author of this book , the present book is useful for the
studies of school and college going students, for all the science faculties, higher studies in
environmental science. This book provides an accessible explanation of the key environmental
science ideas. People without a science background who want to learn about environmental science
for a variety of competitive tests can benefit from it. It provides straightforward explanations of the
key environmental science principles. Any student can benefit from reading this book. The present
book is essential for the research in Environmental Science and NET/SET exam, it also deals with
significant Environmental Science-related issues. The goal is to raise awareness of environmental
issues.

environmental science chapter 2: Environmental Science Theory W.T. de Groot, 1992-10-22
Having no competitive works, this unique publication presents a single structure for the analysis,
explanation and solution of environmental problems, regardless of their location, nature or scale.In
this problem-oriented approach, a coherent framework interconnects the study of facts and values,
environmental systems, social causes and ethical premises. Counterbalancing current biases, the
author emphasizes the fundamental, normative, economic and social-scientific aspects of truly
interdisciplinary environmental science. For instance, the normative side of environmental problems
are often neglected, resulting in policy designs and evaluations containing inefficient mixtures of
sophisticated models and poorly grounded normative premises; this is the first major study to enrich
the field with more normative consistency and groundedness. It is also the first text to consistently
identify the social causes of environmental problems, rather than focusing on the physical-scientific
aspects, and thus design deeper and more effective policies. Furthermore, a tinge of post-modern
thinking runs throughout the book, with special care being taken, however, to constantly keep in
view the practical relevance of theory for problem-oriented work.The book will be of interest to
environmental scientists and managers wishing to improve the consistency and depth of their work,
to social scientists and geographers wishing to connect their discipline to the environmental
problems field, and to general scientists interested in the connections between philosophy and
practice.

environmental science chapter 2: A Text Book of Environmental Science Vidya Thakur,
2016-01-01 This book is eminently useful for the students pursuing Under Graduate and Post
Graduate Courses in Environmental science/ Environmental Engineering / Environmental
Biotechnology and environmentalists.

environmental science chapter 2: Introduction to Environmental Science and Management
Dr. Naorem Sarita Devi, 2024-07-25 Introduction to Environmental Science and Management



provides a solid overview of environmental science and management's fundamental ideas and
techniques. This book details the scientific underpinnings of environmental concerns and key
management strategies. A straightforward and interesting presentation makes complicated topics
accessible to students, professionals, and everyone interested in the complex interaction between
human actions and the environment. Environmental science is well covered in the book. It discusses
ecosystems and human effect on nature. Readers will grasp environmental processes and their
influences via extensive explanations and examples. This scientific basis prepares for environmental
management debate. In another portion of the book, environmental management ideas and methods
are discussed. Environmental policy, resource management, and sustainability are covered. The
book emphasises combining scientific knowledge with practical management strategies to solve
environmental problems. Practical examples and case studies show how these principles are
implemented in varied circumstances, giving readers concrete insights and tactics. Introduction to
Environmental Science and Management is a practical and informative handbook. It is vital for
environmental science students and professionals in environmental iv management and policy. This
book connects research and practice to improve environmental knowledge and management for a
sustainable future.

environmental science chapter 2: General Concept Of Environmental Sciences Dr. Jay B.
Pandya, 2023-09-01 Water, air, and land are all part of the environment, as are the relationships
between these elements and humans, other animals, and microorganisms. According to her, the
environment is a whole system made up of many interconnected parts, including the physical,
chemical, biological, social, and cultural aspects of a place. The atmosphere, hydrosphere, the
lithosphere, and the biosphere are the four interacting systems that make up the natural
environment. Human actions have an impact on all four of these systems, and vice versa. The study
of environmental issues is gaining increasing attention across the world. As the globe begins to smell
a Polluted future, people everywhere are awakening to its critical relevance. Taking good care of the
environment now will leave a lasting legacy for the next generation. Therefore, we must be prudent
in making the most of the resources at our disposal. Sustainable growth requires an understanding
of environmental processes. An individual's environment consists of their physical surroundings and
their social and cultural milieu. The study of the environment in relation to living things is known as
environmental science.

environmental science chapter 2: Sustainable Environmental Science D. D. Sahu, 2012-01-19
The book deals with the study of natural resource conservation, bio-diversity, population explosion,
flora and fauna, global warming and climate change. It is a multidisciplinary subject with the
combination of several disciplines like Physical and Social Sciences. The subjects related to the
environmental are geography, chemistry, anthropology, sociology, climate change and mitigation
and meteorology. Hence, there is a need to know about our environmental problems. Due general
awareness about the importance of the environment, this subject has been introduced in the course
curriculum of schools, colleges and universities. This book attempts to provide all possible
information about environment and hence can be used as a text book for the course.

environmental science chapter 2: Environmental Sciences Question Bank UGC NTA
NET Assistant Professors Mocktime Publication, 101-01-01 Chpater 1. Fundamentals of
Environmental Sciences: Definition, Principles and Scope of Environmental Science; Structure and
composition of atmosphere, hydrosphere, lithosphere and biosphere; Interaction between Earth,
Man and Environment. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater
2. Energy and Material Dynamics: Laws of thermodynamics, heat transfer processes, mass and
energy transfer across various interfaces, material balance; Meteorological parameters - pressure,
temperature, precipitation, humidity, mixing ratio, saturation mixing ratio, radiation and wind
velocity, adiabatic lapse rate, environmental lapse rate; Wind roses. (in context of UGC NTA NET
Exam Subject Environmental Sciences) Chpater 3. Global Environmental Context and Resources:
Biogeographic provinces of the world and agro-climatic zones of India; Concept of sustainable
development; Natural resources and their assessment. (in context of UGC NTA NET Exam Subject



Environmental Sciences) Chpater 4. Geospatial Techniques and Environmental Awareness: Remote
Sensing and GIS: Principles of remote sensing and GIS, Digital image processing and ground
truthing, Application of remote sensing and GIS in land cover/land use planning and management
(urban sprawling, vegetation study, forestry, natural resource), waste management and climate
change; Environmental education and awareness; Environmental ethics. (in context of UGC NTA
NET Exam Subject Environmental Sciences) Chpater 5. Core Chemical Principles in Environment:
Fundamentals of Environmental Chemistry: Classification of elements, Stoichiometry, Gibbs’ energy,
chemical potential, chemical kinetics, chemical equilibria, solubility of gases in water, the carbonate
system, unsaturated and saturated hydrocarbons, radioisotopes; Composition of air: Particles, ions
and radicals in the atmosphere, Chemical speciation. (in context of UGC NTA NET Exam Subject
Environmental Sciences) Chpater 6. Atmospheric and Aquatic Chemistry: Chemical processes in the
formation of inorganic and organic particulate matters, thermochemical and photochemical
reactions in the atmosphere, Oxygen and Ozone chemistry, Photochemical smog; Hydrological cycle,
Water as a universal solvent, Concept of DO, BOD and COD, Sedimentation, coagulation,
flocculation, filtration, pH and Redox potential (Eh). (in context of UGC NTA NET Exam Subject
Environmental Sciences) Chpater 7. Soil Chemistry and Toxicology: Inorganic and organic
components of soils; Biogeochemical cycles - nitrogen, carbon, phosphorus and sulphur; Toxic
chemicals: Pesticides and their classification and effects, Biochemical aspects of heavy metals (Hg,
Cd, Pb, Cr) and metalloids (As, Se), CO, 03, PAN, VOC and POP, Carcinogens in the air. (in context
of UGC NTA NET Exam Subject Environmental Sciences) Chpater 8. Analytical Techniques in
Environmental Chemistry: Principles of analytical methods: Titrimetry, Gravimetry, Bomb
Calorimetry, Chromatography (Paper Chromatography, TLC, GC and HPLC), Flame photometry,
Spectrophotometry (UV-VIS, AAS, ICP-AES, ICP-MS), Electrophoresis, XRF, XRD, NMR, FTIR,
GC-MS, SEM, TEM. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater 9.
Foundations of Ecology and Ecosystems: Ecology as an inter-disciplinary science, Origin of life and
speciation, Human Ecology and Settlement; Ecosystem Structure (Biotic and Abiotic components)
and functions (Energy flow in ecosystems, energy flow models, food chains and food webs,
Biogeochemical cycles, Ecological succession). (in context of UGC NTA NET Exam Subject
Environmental Sciences) Chpater 10. Ecosystem Diversity and Stability: Species diversity, Concept
of ecotone, edge effects, ecological habitats and niche; Ecosystem stability and factors affecting
stability, Ecosystem services; Basis of Ecosystem classification and Types of Ecosystem: Desert (hot
and cold), forest, rangeland, wetlands, lotic, lentic, estuarine (mangrove), Oceanic. (in context of
UGC NTA NET Exam Subject Environmental Sciences) Chpater 11. Biomes and Population
Dynamics: Biomes: Concept, classification and distribution, Characteristics of different biomes:
Tundra, Taiga, Grassland, Deciduous forest biome, Highland Icy Alpine Biome, Chapparal, Savanna,
Tropical Rain forest; Population ecology: Characteristics of population, concept of carrying capacity,
population growth and regulations, Population fluctuations, dispersion and metapopulation, Concept
of ‘T’ and 'k’ species, Keystone species. (in context of UGC NTA NET Exam Subject Environmental
Sciences) Chpater 12. Community Ecology and Biodiversity Conservation: Community ecology:
Definition, community concept, types and interaction - predation, herbivory, parasitism and
allelopathy, Biological invasions; Biodiversity and its conservation: Definition, types, importance of
biodiversity and threats to biodiversity, Concept and basis of identification of “Hotspots’; hotspots in
India, Measures of biodiversity, Strategies for biodiversity conservation: in situ, ex situ and in vitro
conservation, National parks, Sanctuaries, Protected areas and Sacred groves in India, Concepts of
gene pool, biopiracy and bio-prospecting. (in context of UGC NTA NET Exam Subject Environmental
Sciences) Chpater 13. Applied Ecology and Environmental Health: Concept of restoration ecology,
Extinct, Rare, Endangered and Threatened flora and fauna of India; Concept of Industrial Ecology;
Toxicology and Microbiology: Absorption, distribution and excretion of toxic agents, acute and
chronic toxicity, concept of bioassay, threshold limit value, margin of safety, therapeutic index,
biotransformation, Major water borne diseases and air borne microbes; Environmental
Biotechnology: Bioremediation - definition, types and role of plants and microbes for in situ and ex



situ remediation, Bioindicators, Biofertilizers, Biofuels and Biosensors. (in context of UGC NTA NET
Exam Subject Environmental Sciences) Chpater 14. Earth's Origin and Structure: Origin of earth;
Primary geochemical differentiation and formation of core, mantle, crust, atmosphere and
hydrosphere; Concept of minerals and rocks; Formation of igneous and metamorphic rocks; Controls
on formation of landforms - tectonic including plate tectonic and climatic. (in context of UGC NTA
NET Exam Subject Environmental Sciences) Chpater 15. Earth's Climate Systems and Dynamics:
Concept of steady state and equilibrium, Energy budget of the earth, Earth’s thermal environment
and seasons; Coriolis force, pressure gradient force, frictional force, geo-strophic wind field,
gradient wind; Climates of India, western disturbances, Indian monsoon, droughts, El Nino, La Nina;
Concept of residence time and rates of natural cycles; Geophysical fields. (in context of UGC NTA
NET Exam Subject Environmental Sciences) Chpater 16. Geoprocesses and Soil Science: Weathering
including weathering reactions, erosion, transportation and deposition of sediments; Soil forming
minerals and process of soil formation, Identification and characterization of clay minerals, Soil
physical and chemical properties, soil types and climate control on soil formation, Cation exchange
capacity and mineralogical controls; Geochemical classification of elements, abundance of elements
in bulk earth, crust, hydrosphere and biosphere, Partitioning of elements during surficial geologic
processes, Geochemical recycling of elements; Paleoclimate. (in context of UGC NTA NET Exam
Subject Environmental Sciences) Chpater 17. Hydrogeology, Resources, and Hazards: Distribution of
water in earth, hydrology and hydrogeology, major basins and groundwater provinces of India,
Darcy’s law and its validity, groundwater fluctuations, hydraulic conductivity, groundwater tracers,
land subsidence, effects of excessive use of groundwater, groundwater quality, Pollution of
groundwater resources, Ghyben-Herzberg relation between fresh-saline water; Natural resource
exploration and exploitation and related environmental concerns, Historical perspective and
conservation of non-renewable resources; Natural Hazards: Catastrophic geological hazards - floods,
landslides, earthquakes, volcanism, avalanche, tsunami and cloud bursts, Prediction of hazards and
mitigation of their impacts. (in context of UGC NTA NET Exam Subject Environmental Sciences)
Chpater 18. Energy Sources - Solar and Fossil Fuels: Sun as source of energy; solar radiation and its
spectral characteristics; Fossil fuels: classification, composition, physico-chemical characteristics
and energy content of coal, petroleum and natural gas, Shale oil, Coal bed Methane, Gas hydrates,
Gross-calorific value and net-calorific value. (in context of UGC NTA NET Exam Subject
Environmental Sciences) Chpater 19. Renewable and Nuclear Energy Technologies: Principles of
generation of hydro-power, tidal energy, ocean thermal energy conversion, wind power, geothermal
energy, solar energy (solar collectors, photo-voltaic modules, solar ponds); Nuclear energy - fission
and fusion, Nuclear fuels, Nuclear reactor - principles and types; Bioenergy: methods to produce
energy from biomass. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater
20. Environmental Impacts of Energy Use: Environmental implications of energy use; energy use
pattern in India and the world, emissions of CO2 in developed and developing countries including
India, radiative forcing and global warming; Impacts of large scale exploitation of solar, wind, hydro
and nuclear energy sources. (in context of UGC NTA NET Exam Subject Environmental Sciences)
Chpater 21. Air Pollution - Sources, Monitoring, and Impacts: Air Pollution: Sources and types of
Pollutants - Natural and anthropogenic sources, primary and secondary pollutants, Criteria air
pollutants; Sampling and monitoring of air pollutants (gaseous and particulates); period, frequency
and duration of sampling, Principles and instruments for measurements of (i) ambient air pollutants
concentration and (ii) stack emissions; Indian National Ambient Air Quality Standards; Impact of air
pollutants on human health, plants and materials; Acid rain. (in context of UGC NTA NET Exam
Subject Environmental Sciences) Chpater 22. Air Pollutant Dispersion and Control: Dispersion of air
pollutants, Mixing height/depth, lapse rates, Gaussian plume model, line source model and area
source model; Control devices for particulate matter: Principle and working of: settling chamber,
centrifugal collectors, wet collectors, fabric filters and electrostatic precipitator; Control of gaseous
pollutants through adsorption, absorption, condensation and combustion including catalytic
combustion; Indoor air pollution, Vehicular emissions and Urban air quality. (in context of UGC NTA



NET Exam Subject Environmental Sciences) Chpater 23. Noise Pollution - Measurement and
Control: Noise Pollution: Sources, weighting networks, measurement of noise indices (Leq, L10, L90,
L50, LDN, TNI), Noise dose and Noise Pollution standards; Noise control and abatement measures:
Active and Passive methods; Vibrations and their measurements; Impact of noise and vibrations on
human health. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater 24.
Water Pollution - Quality, Standards, and Treatment: Water Pollution: Types and sources of water
pollution, Impact on humans, plants and animals; Measurement of water quality parameters:
sampling and analysis for pH, EC, turbidity, TDS, hardness, chlorides, salinity, DO, BOD, COD,
nitrates, phosphates, sulphates, heavy metals and organic contaminants, Microbiological analysis -
MPN; Indian standards for drinking water (IS:10500, 2012); Drinking water treatment: Coagulation
and flocculation, Sedimentation and Filtration, Disinfection and Softening; Wastewater Treatment:
Primary, Secondary and Advanced treatment methods, Common effluent treatment plant. (in context
of UGC NTA NET Exam Subject Environmental Sciences) Chpater 25. Soil, Thermal, Marine, and
Radioactive Pollution: Soil Pollution: Physico-chemical and biological properties of soil (texture,
structure, inorganic and organic components), Analysis of soil quality, Soil Pollution control,
Industrial effluents and their interactions with soil components, Soil micro-organisms and their
functions - degradation of pesticides and synthetic fertilizers; Thermal Pollution: Sources of Thermal
Pollution, Heat Islands, causes and consequences; Marine Pollution: Sources and impact of Marine
Pollution, Methods of Abatement of Marine Pollution, Coastal management; Radioactive pollution -
sources, biological effects of ionizing radiations, radiation exposure and radiation standards,
radiation protection. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater
26. Solid Waste - Characteristics and Logistics: Solid Waste - types and sources; Solid waste
characteristics, generation rates, solid waste components, proximate and ultimate analyses of solid
wastes; Solid waste collection and transportation: container systems - hauled and stationary, layout
of collection routes, transfer stations and transportation. (in context of UGC NTA NET Exam Subject
Environmental Sciences) Chpater 27. Solid Waste Processing, Recovery, and Disposal: Solid waste
processing and recovery - Recycling, recovery of materials for recycling and direct manufacture of
solid waste products, Electrical energy generation from solid waste (Fuel pellets, Refuse derived
fuels), composting and vermicomposting, biomethanation of solid waste; Disposal of solid wastes -
sanitary land filling and its management, incineration of solid waste. (in context of UGC NTA NET
Exam Subject Environmental Sciences) Chpater 28. Hazardous, E-waste, Fly Ash, and Plastic Waste
Management: Hazardous waste - Types, characteristics and health impacts; Hazardous waste
management: Treatment Methods - neutralization, oxidation reduction, precipitation, solidification,
stabilization, incineration and final disposal; e-waste: classification, methods of handling and
disposal; Fly ash: sources, composition and utilisation; Plastic waste: sources, consequences and
management. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater 29.
Environmental Assessment and Management Systems: Aims and objectives of Environmental Impact
Assessment (EIA), Environmental Impact Statement (EIS) and Environmental Management Plan
(EMP), EIA Guidelines, Impact Assessment Methodologies, Procedure for reviewing EIA of
developmental projects, Life-cycle analysis, costbenefit analysis; Guidelines for Environmental Audit,
Environmental Planning as a part of EIA and Environmental Audit, Environmental Management
System Standards (ISO14000 series). (in context of UGC NTA NET Exam Subject Environmental
Sciences) Chpater 30. EIA Notification, Eco-labeling, and Risk Assessment: EIA Notification, 2006
and amendments from time to time; Eco-labeling schemes; Risk Assessment - Hazard identification,
Hazard accounting, Scenarios of exposure, Risk characterization and Risk management. (in context
of UGC NTA NET Exam Subject Environmental Sciences) Chpater 31. Core Environmental
Legislation in India: Overview of Environmental Laws in India: Constitutional provisions in India
(Article 48A and 51A), Wildlife Protection Act, 1972 amendments 1991, Forest Conservation Act,
1980, Indian Forest Act, Revised 1982, Biological Diversity Act, 2002, Water (Prevention and Control
of Pollution) Act, 1974 amended 1988 and Rules 1975, Air (Prevention and Control of Pollution) Act,
1981 amended 1987 and Rules 1982, Environmental (Protection) Act, 1986 and Rules 1986, Motor



Vehicle Act, 1988. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater 32.
Specific Waste Management and Safety Rules in India: The Hazardous and Other Waste
(Management and Transboundary Movement) Rules, 2016, The Plastic Waste Management Rules,
2016, The Bio-Medical Waste Management Rules, 2016, The Solid Waste Management Rules, 2016,
The e-waste (Management) Rules 2016, The Construction and Demolition Waste Management Rules,
2016, The Manufacture, Storage and Import of Hazardous Chemical (Amendment) Rules, 2000, The
Batteries (Management and Handling) Rules, 2010 with Amendments; The Public Liability Insurance
Act, 1991 and Rules 1991, Noise Pollution (Regulation and Control) Rules, 2000, Coastal Regulation
Zones (CRZ) 1991 amended from time to time. (in context of UGC NTA NET Exam Subject
Environmental Sciences) Chpater 33. National Environmental Policies and International
Agreements: National Forest Policy, 1988, National Water Policy, 2002, National Environmental
Policy, 2006; Environmental Conventions and Agreements: Stockholm Conference on Human
Environment 1972, Montreal Protocol, 1987, Conference of Parties (COPs), Basel Convention (1989,
1992), Ramsar Convention on Wetlands (1971), Earth Summit at Rio de Janeiro, 1992, Agenda-21,
Global Environmental Facility (GEF), Convention on Biodiversity (1992), UNFCCC, Kyoto Protocol,
1997, Clean Development Mechanism (CDM), Earth Summit at Johannesburg, 2002, RIO+20, UN
Summit on Millennium Development Goals, 2000, Copenhagen Summit, 2009; IPCC, UNEP, IGBP.
(in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater 34. Statistical
Fundamentals in Environmental Science: Attributes and Variables: types of variables, scales of
measurement, measurement of Central tendency and Dispersion, Standard error, Moments -
measure of Skewness and Kurtosis; Basic concept of probability theory, Sampling theory. (in context
of UGC NTA NET Exam Subject Environmental Sciences) Chpater 35. Statistical Distributions and
Hypothesis Testing: Distributions - Normal, log-normal, Binomial, Poisson, t, ?2 (chi-square) and
F-distribution; Correlation, Regression, tests of hypothesis (t-test, ?2- test ANOVA: one-way and
two-way); significance and confidence limits. (in context of UGC NTA NET Exam Subject
Environmental Sciences) Chpater 36. Environmental Modelling Approaches: Approaches to
development of environmental models; linear, simple and multiple regression models, validation and
forecasting; Models of population growth and interactions: Lotka-Voltera model, Leslie’s matrix
model. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater 37. Global
Environmental Challenges and National Action Plans: Global Environmental Issues - Biodiversity
loss, Climate change, Ozone layer depletion, Sea level rise, International efforts for environmental
protection; National Action Plan on Climate Change (Eight National missions - National Solar
Mission, National Mission for Enhanced Energy Efficiency, National Mission on Sustainable Habitat,
National Water Mission, National Mission for Sustaining the Himalayan Ecosystem, National Mission
for a ‘Green India’, National Mission for Sustainable Agriculture, National Mission on Strategic
Knowledge for Climate Change). (in context of UGC NTA NET Exam Subject Environmental
Sciences) Chpater 38. Key Environmental Issues and Conservation Efforts in India: Current
Environmental Issues in India: Environmental issues related to water resource projects - Narmada
dam, Tehri dam, Almatti dam, Cauvery and Mahanadi, Hydro-power projects in Jammu & Kashmir,
Himachal and North-Eastern States; Water conservation-development of watersheds, Rain water
harvesting and ground water recharge, National river conservation plan - Namami Gange and
Yamuna Action Plan, Eutrophication and restoration of lakes, Conservation of wetlands, Ramsar sites
in India; Soil erosion, reclamation of degraded land, desertification and its control; Climate change -
adaptability, energy security, food security and sustainability. (in context of UGC NTA NET Exam
Subject Environmental Sciences) Chpater 39. Conservation Movements, Wildlife Projects, and
Sustainable Practices in India: Forest Conservation - Chipko movement, Appiko movement, Silent
Valley movement and Gandhamardhan movement, People Biodiversity register; Wild life
conservation projects: Project tiger, Project Elephant, Crocodile Conservation, GOI-UNDP Sea Turtle
project, Indo-Rhino vision; Carbon sequestration and carbon credits; Waste Management - Swachha
Bharat Abhiyan; Sustainable Habitat: Green Building, GRIHA Rating Norms; Vehicular emission
norms in India. (in context of UGC NTA NET Exam Subject Environmental Sciences) Chpater 40.



Environmental Health Issues and Major Disasters: Epidemiological Issues: Fluorosis, Arsenocosis,
Goitre, Dengue; Environmental Disasters: Minnamata Disaster, Love Canal Disaster, Bhopal Gas
Disaster, 1984, Chernobyl Disaster, 1986, Fukusima Daiichi nuclear disaster, 2011. (in context of
UGC NTA NET Exam Subject Environmental Sciences)

environmental science chapter 2: Resources for Teaching Middle School Science Smithsonian
Institution, National Academy of Engineering, National Science Resources Center of the National
Academy of Sciences, Institute of Medicine, 1998-04-30 With age-appropriate, inquiry-centered
curriculum materials and sound teaching practices, middle school science can capture the interest
and energy of adolescent students and expand their understanding of the world around them.
Resources for Teaching Middle School Science, developed by the National Science Resources Center
(NSRC), is a valuable tool for identifying and selecting effective science curriculum materials that
will engage students in grades 6 through 8. The volume describes more than 400 curriculum titles
that are aligned with the National Science Education Standards. This completely new guide follows
on the success of Resources for Teaching Elementary School Science, the first in the NSRC series of
annotated guides to hands-on, inquiry-centered curriculum materials and other resources for science
teachers. The curriculum materials in the new guide are grouped in five chapters by scientific
areaa€Physical Science, Life Science, Environmental Science, Earth and Space Science, and
Multidisciplinary and Applied Science. They are also grouped by typea€core materials,
supplementary units, and science activity books. Each annotation of curriculum material includes a
recommended grade level, a description of the activities involved and of what students can be
expected to learn, a list of accompanying materials, a reading level, and ordering information. The
curriculum materials included in this book were selected by panels of teachers and scientists using
evaluation criteria developed for the guide. The criteria reflect and incorporate goals and principles
of the National Science Education Standards. The annotations designate the specific content
standards on which these curriculum pieces focus. In addition to the curriculum chapters, the guide
contains six chapters of diverse resources that are directly relevant to middle school science. Among
these is a chapter on educational software and multimedia programs, chapters on books about
science and teaching, directories and guides to science trade books, and periodicals for teachers and
students. Another section features institutional resources. One chapter lists about 600 science
centers, museums, and zoos where teachers can take middle school students for interactive science
experiences. Another chapter describes nearly 140 professional associations and U.S. government
agencies that offer resources and assistance. Authoritative, extensive, and thoroughly indexeda€and
the only guide of its kinda€Resources for Teaching Middle School Science will be the most used
book on the shelf for science teachers, school administrators, teacher trainers, science curriculum
specialists, advocates of hands-on science teaching, and concerned parents.

environmental science chapter 2: Environmental Chemistry: Advanced Concepts and
Applications Zhen-Yu Tian, 2025-03-08 This book is a comprehensive guide that explores the
intricate relationship between chemistry and the environment. The book offers a systematic study of
various aspects, including basic chemical concepts, atmospheric chemistry, phase interactions,
water pollution and treatment, the atmosphere and its chemistry, particles in the atmosphere,
photochemical smog, the geosphere, geochemistry, and soil chemistry. It offers a blend of
theoretical explanations, practical examples, detailed illustrations, and tables to facilitate a deeper
understanding of the subject matters. The book’s uniqueness is its ability to simplify complex
scientific concepts and present them in an accessible and engaging manner. It employs a didactic
approach, making learning a proactive and enjoyable process. Readers appreciate the in-depth
exploration of topics such as the law of conservation of matter, the role of the atmosphere in
safeguarding life on Earth, the formation of photochemical smog, the evolution of the geosphere,
and the role of soil colloids in soil chemistry. It emphasizes the importance of understanding these
concepts to address environmental challenges effectively. The key benefit for readers is gaining a
comprehensive understanding of environmental chemistry, its concepts, and its real-world
applications. This book serves as an essential resource for those aiming to gain in-depth



understanding of the subject and its significance in preserving our planet. This makes it particularly
appealing to students, researchers, and professionals interested in environmental sciences.

environmental science chapter 2: Genomic Approaches in Earth and Environmental
Sciences Gregory Dick, 2018-05-29 The first comprehensive synthesis of genomic techniques in
earth sciences The past 15 years have witnessed an explosion of DNA sequencing technologies that
provide unprecedented insights into biology. Although this technological revolution has been driven
by the biomedical sciences, it also offers extraordinary opportunities in the earth and environmental
sciences. In particular, the application of omics methods (genomics, transcriptomics, proteomics)
directly to environmental samples offers exciting new vistas of complex microbial communities and
their roles in environmental and geochemical processes. This unique book fills the gap where there
exists a lack of resources and infrastructure to educate and train geoscientists about the
opportunities, approaches, and analytical methods available in the application of omic technologies
to problems in the geosciences. Genomic Approaches in Earth and Environmental Sciences begins
by covering the role of microorganisms in earth and environmental processes. It then goes on to
discuss how omics approaches provide new windows into geobiological processes. It delves into the
DNA sequencing revolution and the impact that genomics has made on the geosciences. The book
then discusses the methods used in the field, beginning with an overview of current technologies.
After that it offers in-depth coverage of single cell genomics, metagenomics, metatranscriptomics,
metaproteomics, and functional approaches, before finishing up with an outlook on the future of the
field. The very first synthesis of an important new family of techniques Shows strengths and
limitations (both practical and theoretical) of the techniques Deals with both theoretical and
laboratory basics Shows use of techniques in a variety of applications, including various aspects of
environmental science, geobiology, and evolution Genomic Approaches in Earth and Environmental
Sciences is a welcome addition to the library of all earth and environmental scientists and students
working within a wide range of subdisciplines.

environmental science chapter 2: Mechanics in the Earth and Environmental Sciences
Gerard V. Middleton, Peter R. Wilcock, 1994-08-26 The study of the Earth and the environment
requires an understanding of the physical processes within and at the surface of the Earth. This
book will allow the student to develop a broad working knowledge of mechanics and its application
to the earth and environmental sciences. The mathematics are introduced at a level that assumes
only an understanding of first-year calculus. The concepts are then developed to allow an
understanding of the basic physics for a wide range of natural processes. These are illustrated by
examples from many real situations, such as the application of the theory of flow through porous
media to the study of groundwater, the viscosity of fluids to the flow of lava, and the theory of stress
to the study of faults. The breadth of topics will allow students and professionals to gain an insight
into the workings of many aspects of the Earth's systems.

environmental science chapter 2: Functionalized Nanomaterials Based Devices for
Environmental Applications Sudheesh K. Shukla, Girish M. Joshi, Chaudhery Mustansar Hussain,
2021-08-06 Environmental devices help in monitoring the collection of one or more measurements
that are used to access the status of an environment. Today, environmental monitoring and
analytical methods are among the most rapidly developing branches of analysis. The
functionalization of nanomaterials in the field of environmental science has increasing importance
with regards to the fabrication of devices. Functionalized nanomaterials reformulate new materials
and advanced characteristics for improved application in comparison to old fashion materials and
open an opportunity for the development of devices for introducing new technology and techniques
for monitoring environmental challenges. The monitoring of these environmental challenges in
advances have direct impact on health and sustainability. Functionalized nanomaterials have
different mechanical, absorption, optical or electrical properties than original nanomaterials. In fact,
major utilization of nanomaterials occurs in their functionalized forms, which are very different from
the parent material. This handbook provides an overview of the different state-of-the-art materials,
devices and environmental applications of functionalized nanomaterials. In addition, the information



offers a platform for ongoing research in the field of environmental science and device fabrication.
The main objective of this book is to cover the major areas focusing on the functionalization of
nanomaterials, device fabrication along with different techniques and environmental applications of
functionalized nanomaterials-based devices. This is an important reference source for materials
scientists, engineers and environmental scientsts who are looking to increase their understanding of
how functionalized nanomaterial-based devices are being used for environmental monitoring
applications. - Helps the reader to understand the basic principles of functionalization of
nanomaterials - Highlights fabrication and characterization methods for functionalized
nanomaterials-based environmental monitoring devices - Assesses the major challenges of creating
devices using functionalized nanomaterials on a mass scale

environmental science chapter 2: European Whales, Dolphins, and Porpoises Peter G. H.
Evans, 2019-12-04 European Whales, Dolphins, and Porpoises: Marine Mammal Conservation in
Practice presents an intimate view of the workings of international conservation agreements to
protect marine mammals, detailing achievements over the last 25 years, identifying weaknesses and
making recommendations that governments, scientists, marine stakeholders and the public can take
to improve conservation efforts. The book is written by an experienced marine mammal scientist and
award-winning conservationist, providing a unique synthesis on their status, distribution and
ecology. In addition, it presents information on various conservation threats, including fisheries by
catch, contaminants, noise disturbance, plastic ingestion and climate change. This comprehensive
resource will appeal to marine mammal conservationists and researchers, as well as environmental
and wildlife practitioners at all levels. - Offers an accessible review on how scientists study this
challenging group of mammals to gather necessary evidence for conservation action - Illustrates,
with striking images, all recorded regional species, including distribution maps, key threats and
specific research methods - Includes contributions from leading scientists, conservationists, and
members of government and international bodies, like IWC and UNEP

environmental science chapter 2: Neutron Applications in Earth, Energy and Environmental
Sciences Liyuan Liang, Romano Rinaldi, Helmut Schober, 2008-12-11 Neutron Applications in Earth,
Energy and Environmental Sciences offers a comprehensive overview of the wide ranging
applications of neutron scattering techniques to elucidate the fundamental materials properties at
the nano-, micro- and meso-scale, which underpin research in the related fields of Earth, Energy and
Environmental Sciences. Introductions to neutron scattering fundamentals and instrumentation are
paired with a thorough review of the applications to a large variety of scientific and technological
problems, written through the direct experience of leading scientists in each field. Tailored to a wide
audience, this volume provides the novice with an inspiring introduction and stimulates the expert to
consider these non-conventional problem solving techniques in his/her field of interest. Earth and
environmental scientists, engineers, researchers and graduate students involved with materials
science will find Neutron Applications in Earth, Energy and Environmental Sciences a valuable
ready-to-use reference.
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