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Q.1

a. Describe two examples each of a Built Environment
and Natural Environment from Pakistan, explaining all
interactions.

b. Describe Environmental Science as a
multidisciplinary field and related to many disciplines
as you can.

Ans;

1a. Built and Natural Environments in Pakistan

Built Environment Example 1: Badshahi Mosque, Lahore

The Badshahi Mosque in Lahore is a historic example of
Pakistan's built environment. Constructed in 1673 by Emperor
Aurangzeb, this mosque reflects the intricate Mughal architectural
style. Its massive red sandstone structure interacts with the
surrounding environment in multiple ways. The building materials,
primarily red sandstone and marble, are extracted from natural
sources, which affects the nearby landscapes during the
extraction process. The mosque’s large courtyards and open
spaces provide areas for social and cultural gatherings,



influencing human activity patterns. Additionally, the maintenance
of such a historic structure necessitates the careful use of modern
preservation techniques, linking it to contemporary urban
development strategies. The mosque interacts with the city's air
quality as well; pollution from vehicular traffic and nearby
industrial activity can lead to the deterioration of its surface over
time.

Built Environment Example 2: Islamabad’s Faisal Mosque

The Faisal Mosque in Islamabad is another significant example of
a built environment. Designed by Turkish architect Vedat Dalokay,
this mosque combines modern and traditional Islamic
architectural elements. It serves as a spiritual and cultural hub for
the region, fostering human interactions and promoting tourism.
The design integrates natural ventilation and lighting, reducing
energy consumption and showcasing an eco-friendly approach to
construction. However, urban development around the mosque
creates challenges, such as increased traffic and noise pollution.
The landscaping around the mosque, including the plantation of
native trees, contributes positively to the local ecosystem by
supporting biodiversity and improving air quality.

Natural Environment Example 1: The Karakoram Range

The Karakoram Range, home to some of the world's tallest
peaks, including K2, represents Pakistan's majestic natural
environment. This mountain range is a critical water source as
glaciers here feed into major rivers like the Indus. Human
activities, such as mountaineering and tourism, interact with this
environment by contributing to economic development but also
pose risks like waste accumulation and ecosystem disruption.
Climate change impacts the glaciers in this region, leading to



glacial melt and increasing the risk of glacial lake outburst floods
(GLOFs), which can devastate downstream communities. The
Karakoram also supports diverse flora and fauna, which face
threats from habitat destruction due to expanding human
settlements.

Natural Environment Example 2: The Indus Delta

The Indus Delta is another prime example of a natural
environment in Pakistan. It is a vast, biodiverse wetland region
where the Indus River meets the Arabian Sea. This area supports
mangroves, fish species, and migratory birds, playing a crucial
role in maintaining ecological balance. Human interactions here
include fishing, agriculture, and shrimp farming, which provide
livelihoods to local communities. However, upstream water
diversion for agriculture and energy generation reduces
freshwater flow into the delta, leading to saltwater intrusion and
degradation of mangrove forests. Efforts to conserve this
environment include mangrove replantation projects and
improved water management strategies.

1b. Environmental Science as a Multidisciplinary Field

Environmental science is inherently multidisciplinary, combining
physical, biological, and social sciences to understand and solve
environmental issues. It examines the interactions between
humans and the environment to promote sustainable solutions.
The field draws knowledge from various disciplines, each
contributing unique insights and methods.

1. Biology



Biology plays a vital role in environmental science by studying
living organisms and their ecosystems. It helps in understanding
biodiversity, population dynamics, and species interactions. For
example, studying coral reefs requires biological expertise to
analyze their health, identify threats like coral bleaching, and
suggest conservation measures.

2. Chemistry

Environmental chemistry investigates the composition, structure,
and changes in environmental elements, such as air, water, and
soil. It addresses pollution, focusing on identifying pollutants, their
sources, and impacts. For instance, understanding how carbon
dioxide emissions contribute to climate change requires chemical
analysis of greenhouse gases.

3. Physics

Physics contributes to environmental science by studying energy
systems and natural phenomena. It helps in understanding
climate dynamics, renewable energy technologies, and
hydrological cycles. For example, the study of solar radiation is
crucial for developing solar energy solutions.

4. Geology

Geology examines the Earth's physical structure and processes,
such as earthquakes, soil erosion, and mineral resources. In
environmental science, geology aids in understanding land
degradation, groundwater contamination, and resource extraction
impacts.

5. Geography



Geography explores spatial relationships and human-environment
interactions. It provides tools like Geographic Information
Systems (GIS) for mapping environmental changes and planning
sustainable urban development.

6. Ecology

Ecology focuses on ecosystems and their components,
emphasizing interdependence among species and the
environment. It underpins conservation efforts and restoration
ecology projects, such as rewilding degraded landscapes.

7. Economics

Environmental economics assesses the costs and benefits of
environmental policies and resource management. It informs
decision-making on issues like carbon pricing, waste
management, and sustainable development strategies.

8. Sociology

Sociology examines the human dimension of environmental
issues, including cultural values, social behaviors, and community
participation in conservation. It is critical for understanding how to
engage stakeholders in sustainable practices.

9. Political Science

Political science evaluates the role of governance, policies, and
international agreements in environmental protection. It covers
treaties like the Paris Agreement and national environmental
laws, shaping global and local sustainability efforts.

10. Engineering



Environmental engineering applies scientific principles to design
solutions for environmental problems, such as wastewater
treatment, air quality improvement, and renewable energy
systems.

11. Law

Environmental law establishes legal frameworks to protect the

environment and regulate human activities. It addresses issues
like pollution control, wildlife conservation, and climate change

mitigation.

12. Public Health

Public health connects human well-being with environmental
conditions, studying how pollutants and climate change affect
health. It develops strategies to reduce exposure to environmental
hazards.

13. Ethics

Environmental ethics examines the moral principles guiding
human-environment interactions. It challenges society to consider
equity, justice, and sustainability in decision-making.

By integrating these disciplines, environmental science fosters a
comprehensive understanding of complex environmental
challenges. This multidisciplinary approach is essential for
developing effective solutions, promoting sustainability, and
ensuring harmony between human activities and natural
ecosystems.



Q.2
Explain the earth’s physical environment along with
its components.

Ans:

The Earth’s Physical Environment and Its Components

The Earth’s physical environment encompasses all the natural
elements and processes that define and sustain life on our planet.
It serves as the foundation for ecosystems and is integral to
supporting biodiversity, regulating climate, and sustaining human
and non-human life. Understanding the Earth's physical
environment requires an in-depth look at its main
components—the atmosphere, lithosphere, hydrosphere, and
biosphere—and their complex interactions.

1. Atmosphere: The Gaseous Envelope

The atmosphere is the layer of gases enveloping the Earth,
crucial for sustaining life and regulating climatic and weather
systems. This dynamic layer interacts with the Earth’s surface,
oceans, and living organisms, creating a harmonious balance.

Structure of the Atmosphere

The atmosphere is divided into five distinct layers, each with
unique characteristics:

1. Troposphere:
o Extends up to 12 km from the Earth’s surface.



o Contains 75% of the atmosphere’s mass.
o The site of weather phenomena such as rain, storms,
and winds.
2. Stratosphere:
o Ranges from 12 km to 50 km.
o Houses the ozone layer, which absorbs harmful
ultraviolet radiation.
o Exhibits stable airflows, beneficial for aviation.
3. Mesosphere:
o Stretches between 50 km and 85 km.
o Temperatures drop dramatically; meteoroids burn up
here, forming shooting stars.
4. Thermosphere:
o Extends from 85 km to 600 km.
o Hosts auroras and the International Space Station.
o Temperatures increase due to solar radiation
absorption.
5. Exosphere:
o The outermost layer, blending into outer space.
o Contains sparse particles of hydrogen and helium.

Functions of the Atmosphere

® Oxygen Supply: Facilitates respiration for living organisms and
photosynthesis for plants.

e Climate Regulation: Greenhouse gases trap heat,
maintaining Earth’s temperature within habitable ranges.

e Protection: Shields Earth from meteoroids and harmful solar
radiation.

Human Impacts on the Atmosphere



Human activities have significantly altered atmospheric
composition, resulting in issues such as global warming, ozone
depletion, and air pollution. Industrial emissions, deforestation,
and excessive fossil fuel use contribute to these problems,
disrupting natural processes like the carbon cycle.

2. Lithosphere: The Solid Earth

The lithosphere, the rigid outer shell of the Earth, includes the
crust and the upper mantle. It forms the physical foundation of the
planet and provides resources essential for life.

Structure of the Lithosphere

1. crust:
o Divided into continental crust (comprising landmasses)
and oceanic crust (underlying oceans).
o Composed of rocks, minerals, and soil that support
terrestrial ecosystems.
2. Mantle:
o Lies beneath the crust, extending to 2,900 km.
o Contains semi-molten rocks that drive tectonic activity.

Processes Shaping the Lithosphere

® Tectonic Plate Movements. Cause earthquakes, volcanic eruptions,
and mountain formation.

e Erosion and Weathering: Gradually reshape landscapes,
forming valleys, canyons, and deltas.

e Soil Formation: Critical for agriculture, soil develops
through weathering of rocks and organic matter
accumulation.



Human Interaction with the Lithosphere

® Resource Extraction. Mining and drilling for minerals, oil, and gas
can lead to habitat destruction and soil degradation.

e Urbanization: Expanding cities disturb natural landscapes
and ecosystems.

e Land Use Changes: Deforestation and agriculture often
result in soil erosion and loss of fertility.

3. Hydrosphere: The Water System

The hydrosphere includes all water on Earth, whether in liquid,
solid, or gaseous forms. It covers about 71% of the Earth’s
surface, making it a vital component of the planet’s physical
environment.

Components of the Hydrosphere

1. Oceans and Seas:
o Occupy 97% of the Earth’'s water.
o Regulate global climate by distributing heat via ocean
currents.
2. Freshwater Systems:
o Found in rivers, lakes, glaciers, and groundwater.
o Essential for drinking, irrigation, and industrial use.
3. Atmospheric Water:
o Exists as vapor, clouds, and precipitation, integral to the
water cycle.

The Water Cycle



The hydrological cycle is the continuous movement of water
within the hydrosphere, driven by solar energy and gravity. Key
processes include:

Evaporation: Transformation of liquid water into vapor.
Condensation: Formation of clouds from vapor.
Precipitation: Return of water to Earth as rain, snow, or hail.
Runoff and Infiltration: Movement of water across or into
the ground.

Human Impact on the Hydrosphere

® water Pollution: Industrial discharge, agricultural runoff, and
waste dumping contaminate water bodies.

e Overuse: Excessive extraction for agriculture and industry
depletes freshwater resources.

e Climate Change: Melting glaciers and rising sea levels
threaten ecosystems and coastal communities.

4. Biosphere: The Realm of Life

The biosphere is the layer where life exists, encompassing all
living organisms and their interactions with the physical
environment. It includes diverse ecosystems, from forests and
grasslands to oceans and deserts.

Key Features of the Biosphere

e Biodiversity: Millions of species thrive in various habitats,
contributing to ecological balance.

e Ecosystems: Interconnected communities of organisms
interacting with their physical surroundings.



e Adaptability: Species evolve to adapt to environmental
changes over time.

Ecosystem Functions

® Energy Flow. Energy from the sun is captured by plants through
photosynthesis and transferred across the food chain.

e Nutrient Cycling: Elements like carbon, nitrogen, and
phosphorus circulate between the biosphere and other
components of the physical environment.

e Climate Regulation: Forests and oceans act as carbon
sinks, mitigating global warming.

Human Impact on the Biosphere

® Habitat Destruction. Urbanization, deforestation, and agriculture
disrupt ecosystems.

e Pollution: Air, water, and soil contamination harm
biodiversity.

e Overexploitation: Overfishing, hunting, and logging lead to
species decline.

Interactions Among Components

The Earth’s physical environment operates as a dynamic system,
with each component influencing and being influenced by the
others. Understanding these interactions is crucial for addressing
environmental challenges.

1. Atmosphere and Hydrosphere:



o Evaporation from water bodies adds moisture to the
atmosphere, driving weather systems.
o Air pollution affects precipitation patterns, leading to
acid rain.
2. Lithosphere and Biosphere:

o Soil provides nutrients for plant growth, which in turn
supports animal life.
o Deforestation accelerates soil erosion, impacting
agricultural productivity.
3. Hydrosphere and Lithosphere:

o Rivers erode rocks, depositing sediments that form
fertile plains.
o Melting glaciers reshape landscapes and contribute to
sea level rise.
4. Atmosphere and Biosphere:

o Plants absorb carbon dioxide and release oxygen,
balancing atmospheric composition.

o Changes in atmospheric temperature and precipitation
affect species distribution.

Conclusion

The Earth's physical environment is a complex, interdependent
system composed of the atmosphere, lithosphere, hydrosphere,
and biosphere. Each component plays a unique role in sustaining
life and maintaining the planet’s balance. However, human
activities are exerting unprecedented pressure on this system,



leading to challenges such as climate change, pollution, and
resource depletion. Understanding and preserving the Earth’s
physical environment is essential for ensuring a sustainable future
for all life forms. By adopting sustainable practices and fostering
global cooperation, humanity can mitigate environmental
degradation and promote harmony between natural and human
systems.

Q.3 What is material cycle draw and explain the
carbon cycle?

Ans;

Material Cycles and the Carbon Cycle

Introduction to Material Cycles

Material cycles, also known as biogeochemical cycles, refer to
the natural processes that recycle essential elements like carbon,
nitrogen, oxygen, and phosphorus throughout the Earth's
ecosystems. These cycles connect the Earth's spheres: the
atmosphere, lithosphere, hydrosphere, and biosphere. They
ensure the availability of nutrients necessary for the survival of
organisms and the maintenance of life-supporting systems.

Among these cycles, the carbon cycle is particularly significant
as carbon is the foundation of life. Carbon atoms are present in all



organic molecules, forming the structural basis of proteins,
carbohydrates, fats, and nucleic acids. This cycle is also vital in
regulating Earth's climate and energy balance. Understanding the
carbon cycle helps us comprehend how human activities, such as
industrialization and deforestation, impact global ecosystems and
contribute to climate change.

Overview of the Carbon Cycle

The carbon cycle describes the movement of carbon through
Earth's various reservoirs, including the atmosphere, oceans, soil,
rocks, and living organisms. It is a dynamic process involving
biological, chemical, geological, and physical pathways. Carbon is
continuously exchanged between these reservoirs, cycling in
different forms—gaseous (CO2CO_2 and methane), liquid
(dissolved in water), and solid (organic matter or carbonate
rocks).

The cycle can be categorized into two major types:

1. Fast Carbon Cycle: Operates over shorter time scales
(days to years) and involves living organisms, the
atmosphere, and surface waters.

2. Slow Carbon Cycle: Operates over geological time scales
(thousands to millions of years) and involves processes like
rock formation, fossil fuel creation, and volcanic activity.

Steps of the Carbon Cycle



The carbon cycle involves several key processes that ensure the
transfer and transformation of carbon across different parts of the
Earth.

1. Carbon in the Atmosphere

Carbon in the atmosphere primarily exists as carbon dioxide
(CO2CO_2) and methane (CH4CH_4). These greenhouse gases
play a critical role in regulating Earth's temperature.

e Sources of Atmospheric Carbon:

o Respiration by living organisms.
o Combustion of fossil fuels.
o Decomposition of organic matter.
o Volcanic eruptions.
e Carbon Sinks:
The atmosphere acts as a carbon sink, storing carbon
temporarily before it is absorbed by plants, oceans, or soil.

2. Photosynthesis: Removing Carbon from the Atmosphere

Photosynthesis is a process by which plants, algae, and
cyanobacteria convert atmospheric CO2CQO_2 into organic matter
using sunlight. This process is the entry point for carbon into the
biosphere.



e Chemical Equation:
6C02+6H20+sunlight—-C6H1206+6026CO_2 + 6H_20 +
\text{sunlight} \rightarrow C_6H {12}O 6 + 60_2

During photosynthesis, plants absorb CO2CQO_2 and convert it
into glucose, which serves as an energy source for themselves
and other organisms in the food chain. This process not only
reduces atmospheric carbon but also releases oxygen, essential
for animal life.

3. Respiration: Returning Carbon to the Atmosphere

Respiration is the biological process where living organisms,
including plants, animals, and microorganisms, break down
glucose to release energy. This process releases CO2CO_2 back
into the atmosphere.

e Chemical Equation:
C6H1206+602—6C02+6H20+energyC_6H {12}O 6 +
60 _2 \rightarrow 6CO_2 + 6H_20 + \text{energy}

Respiration is a natural way of recycling carbon, ensuring it
returns to the atmosphere for reuse in photosynthesis.

4. Decomposition: Carbon in Soil

When plants and animals die, their remains are broken down by
decomposers like bacteria and fungi. This decomposition releases
carbon in two main ways:



1. As CO2CO_2 or methane (CH4CH_4) into the atmosphere
during microbial activity.

2. As organic matter into the soil, where it becomes part of the
terrestrial carbon pool.

Carbon in the soil contributes to fertility, enabling plant growth,
and acts as a long-term carbon reservoir.

5. Oceanic Carbon: Absorption and Storage

The oceans are the largest carbon sink on Earth, storing about 50
times more carbon than the atmosphere.

e Absorption of CO2CO_2: Oceans absorb atmospheric
CO2CO_2, which dissolves in water to form carbonic acid.
This acid dissociates into bicarbonates and carbonates.

e Marine Life: Marine organisms like phytoplankton use
dissolved carbon to build their structures. When these
organisms die, their remains sink to the ocean floor, forming
sediments.

e Long-Term Storage: Over geological time, these sediments
compress into limestone and other carbonate rocks,
sequestering carbon for millions of years.

6. Fossil Fuels and Carbon Storage

Over millions of years, organic matter buried under sediment
layers is transformed into fossil fuels like coal, oil, and natural
gas. These carbon-rich resources act as long-term carbon
reservoirs.



e When humans extract and burn these fuels, CO2CO 2 is
released back into the atmosphere, disrupting the natural
carbon balance.

7. Volcanic Activity and Geological Processes

Carbon stored in the Earth's crust is released during volcanic
eruptions. These eruptions emit CO2CO_2 and other gases into
the atmosphere, contributing to the carbon cycle. Similarly,
weathering of carbon-rich rocks gradually releases carbon into the
soil and water.

Human Impacts on the Carbon Cycle

Human activities have dramatically altered the natural carbon
cycle, leading to significant environmental consequences.

1. Fossil Fuel Combustion

Burning coal, oil, and gas for energy releases billions of tons of
CO2CO_2 annually. This activity has increased atmospheric
CO2CO_2 levels, contributing to global warming and climate
change.

2. Deforestation

Forests act as carbon sinks, absorbing CO2CO_2 through
photosynthesis. Deforestation reduces this capacity, while burning
or decomposing trees releases stored carbon back into the
atmosphere.

3. Industrial Activities



Cement production and other industrial processes emit large
amounts of CO2CO_2. Methane emissions from agriculture,
particularly livestock farming, further exacerbate the problem.

4. Ocean Acidification

Excess CO2CO_2 absorbed by oceans leads to acidification,
harming marine ecosystems and reducing the ability of oceans to
store carbon.

Carbon Cycle Diagram

Below is a textual description of the carbon cycle to complement a
visual diagram:

1. Atmosphere: Carbon exists as CO2CO_2 and methane.

2. Plants: Absorb CO2CQO_2 during photosynthesis, converting
it into glucose.

3. Animals: Consume plants, releasing CO2CO_2 through
respiration.

4. Soil: Decomposed organic matter adds carbon to the soil.

5. Oceans: Absorb CO2CO _2, store it in marine life, and
deposit it as sediments.

6. Fossil Fuels: Store carbon underground, released upon
combustion.

Conclusion



The carbon cycle is a fundamental process that sustains life on
Earth by recycling carbon across ecosystems. However, human
interference has disrupted its natural balance, resulting in
increased greenhouse gas concentrations, global warming, and
environmental degradation. Addressing these issues requires
global cooperation to reduce fossil fuel use, protect forests, and
promote sustainable practices. By understanding and preserving
the carbon cycle, we can ensure a stable climate and a healthier
planet for future generations.

Q.4

Describe and give examples of the following:(20)
A: Competition between living organisms
B: Commensalism and Parasitism

Ans:

Competition Between Living Organisms, Commensalism, and Parasitism

The relationships among living organisms can be classified into
various types based on their interactions, including competition,
commensalism, and parasitism. These interactions shape
ecosystems by influencing population dynamics, resource
distribution, and ecological balance.

Part A: Competition Between Living Organisms



Definition of Competition

Competition occurs when two or more organisms attempt to
access the same limited resources such as food, water, space,
mates, or light. This interaction can be intraspecific (within the
same species) or interspecific (between different species).
Competition negatively impacts all the organisms involved
because resources become scarcer.

Types of Competition

1. Intraspecific Competition

o This type occurs between individuals of the same
species.

o Example: In a forest, oak tree saplings compete for
sunlight, water, and nutrients. Only the strongest or
most adaptive saplings survive.

2. Interspecific Competition

o This type occurs between individuals of different
species that share overlapping resource needs.

o Example: In grasslands, lions and hyenas often
compete for prey like zebras or wildebeests.

Examples of Competition in Ecosystems

1 . Plants in a Dense Forest



o Plants compete for sunlight and soil nutrients. Taller
trees overshadow smaller plants, limiting their access to
light.

o Example: A dense canopy of teak trees restricts the
growth of ground vegetation due to reduced sunlight.

2. Predators in a Shared Habitat

o Predatory animals may compete for the same prey
species.
o Example: Wolves and bears in North America compete
for fish and small mammals in overlapping territories.
3. Human and Animal Competition

o Humans compete with animals for resources like land
and water.

o Example: Agricultural expansion reduces grazing lands
for wild herbivores.

Impact of Competition
Competition can lead to:

1. Resource Partitioning: Species adapt by using resources
differently to minimize overlap.
o Example: Birds feeding at different levels of a tree.
2. Population Control: Only the fittest individuals survive,
maintaining balance in ecosystems.
3. Evolutionary Adaptations: Organisms evolve traits to
reduce competition.



o Example: Cacti thrive in deserts by efficiently storing
water, minimizing competition with other plants.

Part B: Commensalism and Parasitism

Organisms in ecosystems often form interdependent relationships
that can be beneficial, neutral, or harmful. Commensalism and
parasitism are two such interactions.

1. Commensalism

Definition

Commensalism is a relationship where one organism benefits,
and the other remains unaffected. This type of interaction typically
involves one species gaining shelter, transportation, or food
without harming the other.

Examples of Commensalism

1. Epiphytes on Trees

o Certain plants, such as orchids, grow on trees to
access sunlight. The tree provides support, but it is
neither helped nor harmed.

o Example: Epiphytes on a mango tree in tropical
regions.

2. Cattle Egrets and Livestock



o Cattle egrets follow grazing cattle to feed on insects
disturbed by the animals' movement. The livestock
remain unaffected.

o Example: Egrets accompanying cows in agricultural
fields.

3. Remora Fish and Sharks

o Remora fish attach to sharks using suction disks to
hitch a ride and feed on leftover scraps. The shark is
unaffected.

o Example: Remora fish adhering to a tiger shark in
ocean waters.

Importance of Commensalism

Commensal relationships often provide benefits like improved
survival and reproduction for one organism without significant
ecological cost to the other.

2. Parasitism

Definition

Parasitism is a relationship where one organism (the parasite)
benefits at the expense of the other (the host). The parasite
depends on the host for nutrients, shelter, or reproduction, often
causing harm but rarely killing the host outright.

Examples of Parasitism



1. Tapeworms in Animals

o Tapeworms live in the intestines of animals, absorbing
nutrients from their host and weakening it.
o Example: Tapeworm infestation in cows or humans.
2. Mistletoe on Trees

o Mistletoe plants attach to host trees, extracting water
and nutrients, which weakens the tree.
o Example: Mistletoe parasitizing oak trees.
3. Mosquitoes and Humans

o Mosquitoes feed on human blood, transmitting diseases
like malaria or dengue in the process.
o Example: The Anopheles mosquito spreading malaria
in tropical regions.
4. Ticks on Mammals

o Ticks attach to animals like deer or dogs, feeding on
their blood and potentially spreading diseases.
o Example: Ticks infesting a deer population in forests.

Impact of Parasitism

1. Host Damage: Parasites can weaken the host by draining
resources, causing disease, or impairing reproduction.

2. Ecosystem Regulation: Parasitism can control population
sizes, preventing overpopulation of certain species.

3. Evolutionary Adaptations: Hosts and parasites engage in
a co-evolutionary arms race.



o Example: Hosts develop immune defenses, while
parasites evolve to overcome them.

Comparison of Commensalism and Parasitism

Feature Commensalism Parasitism

Effect on  Neutral (neither helped Negative (harmed but

Host nor harmed) not always killed)
Effect on Beneficial Beneficial

Partner

Examples Egrets and cattle, Tapeworms in animals,

remora fish and sharks ticks on mammals

Conclusion

Competition, commensalism, and parasitism are critical ecological
interactions that influence the survival and evolution of organisms.
Competition drives adaptation and resource allocation, shaping
population dynamics. Commensalism highlights the diverse ways
organisms benefit from each other without harm, while parasitism
demonstrates the complex dependency of one organism on
another, often resulting in harm. Understanding these interactions
is essential for managing ecosystems and conserving biodiversity.



Q.5

a. Analyze the role of Greenhouse gases in global
warming and climate change.(20)

b. Discuss the impacts of global warming and climate
change on different regions around the world with
particular focus on developing countries.

Ans:

Introduction to Greenhouse Gases

Greenhouse gases (GHGs) are naturally occurring and
human-made gases that trap heat in the Earth’s atmosphere,
preventing it from escaping into space. This process, known as
the greenhouse effect, is essential for maintaining Earth’s
temperature at levels conducive to life. However, excessive
concentrations of GHGs due to human activities have enhanced
this effect, leading to global warming and climate change.

Key Greenhouse Gases and Their Sources

1. carbon Dioxide (CO2CO_2)

o The most significant contributor to global warming.
o Sources: Burning fossil fuels (coal, oil, and natural
gas), deforestation, and industrial activities.



2. Methane (CH4CH_4)

o A potent greenhouse gas with 25 times the
heat-trapping capacity of CO2CO_2.
o Sources: Agriculture (rice paddies, livestock), landfills,
and natural gas extraction.
3. Nitrous Oxide (N2ON_20)

o A greenhouse gas with 300 times the warming potential
of CO2CO_2.
o Sources: Agricultural fertilizers, industrial processes,
and burning biomass.
4. Chlorofluorocarbons (CFCs) and Hydrofluorocarbons
(HFCs)

o Synthetic gases used in refrigeration and aerosols.
o Sources: Industrial applications and consumer
products.
5. Water Vapor

o The most abundant greenhouse gas, but its
concentration is regulated naturally.
o Sources: Evaporation and transpiration.

How Greenhouse Gases Cause Global Warming

1. Absorption of Infrared Radiation.

o GHGs absorb heat radiating from Earth's surface and
re-radiate it back, increasing atmospheric temperature.



2. Positive Feedback Mechanisms:

o Higher temperatures lead to increased evaporation,
adding more water vapor to the atmosphere, which
amplifies warming.

3. Anthropogenic Contributions:

o Human activities like industrialization and deforestation
have increased GHG concentrations, enhancing the
greenhouse effect beyond natural levels.

Role of GHGs in Climate Change

1. Temperature Rise:

o The global average temperature has risen by
approximately 1.1°C since pre-industrial times due to
increased GHG emissions.

2. Disrupted Weather Patterns:

o Intensification of storms, altered precipitation patterns,
and prolonged droughts are linked to elevated GHG
levels.

3. Ocean Warming and Acidification:

o Oceans absorb significant amounts of CO2CQO_2,
leading to warming and acidification that harm marine
ecosystems.

4. Melting Ice and Rising Sea Levels:



o Enhanced greenhouse effects contribute to the rapid
melting of polar ice caps and glaciers, raising sea
levels.

Q5b. Impacts of Global Warming and Climate Change on Different Regions

Global Impacts of Climate Change

1. Rising Temperatures

o The Earth’s average surface temperature continues to
rise, affecting ecosystems and weather patterns
globally.

2. Melting Polar Ice and Rising Sea Levels

o The Arctic and Antarctic ice caps are melting,
contributing to global sea-level rise.
o Coastal areas worldwide are at risk of flooding.
3. Extreme Weather Events

o Increased frequency and intensity of hurricanes,
heatwaves, and wildfires are linked to climate change.
4. Loss of Biodiversity

o Many species face extinction due to habitat destruction,
temperature changes, and altered ecosystems.

Regional Impacts

1. Developing Countries



Developing nations face the brunt of climate change due to limited
resources for adaptation and mitigation.

e Africa:

o Increased desertification and droughts.
o Food insecurity due to reduced agricultural yields.
e South Asia:

o Frequent flooding and cyclones, especially in countries
like Bangladesh.
o Heatwaves and water scarcity.
e Small Island Nations:

o Vulnerable to sea-level rise, threatening their very
existence.
o Example: Maldives and Tuvalu.

2. Developed Countries

Developed nations experience climate change differently due to
better infrastructure and resources.

e Europe:

o Increased heatwaves and wildfires, especially in
Southern Europe.
o Flooding in low-lying areas like the Netherlands.
e North America:

o Intensified hurricanes, especially along the Gulf Coast.



o Wildfires in California and other western states.
e Australia:

o Increased bushfires and coral bleaching in the Great
Barrier Reef.

Social and Economic Impacts

1. Agriculture

o Decreased crop yields due to changing precipitation
patterns and extreme temperatures.
o Developing countries, reliant on subsistence farming,
face heightened food insecurity.
2. Health

o Increased heat-related illnesses and deaths.
o Spread of vector-borne diseases like malaria and
dengue in warmer climates.
3. Migration and Conflict

o Climate refugees are forced to leave their homes due to
flooding, drought, or other climate-induced events.
o Resource scarcity often leads to conflicts in vulnerable
regions.
4. Economic Costs

o Climate change imposes significant economic burdens
due to disaster recovery, infrastructure damage, and
agricultural losses.



Focus on Developing Countries

Developing nations face disproportionate impacts of climate
change despite contributing less to global GHG emissions.
Factors exacerbating their vulnerability include:

e Dependence on Agriculture: Climatic changes directly
threaten food production.

e Poor Infrastructure: Limited resources to cope with
disasters like floods or hurricanes.

e High Population Density: Increases exposure to
climate-related risks in urban and rural areas.

Solutions and Global Action

1. Mitigation Strategies

o Transition to renewable energy sources like solar and
wind.
o Reforestation and afforestation projects.
o Reducing industrial emissions through technological
innovation.
2. Adaptation Strategies

o Building resilient infrastructure in flood-prone areas.
o Promoting drought-resistant crops in agriculture.
3. Global Cooperation



o International agreements like the Paris Agreement aim
to limit global warming to 1.5°C above pre-industrial
levels.

o Financial assistance to developing nations for climate
adaptation.

Conclusion

Greenhouse gases play a central role in global warming and
climate change by enhancing the natural greenhouse effect. Their
impacts are felt worldwide but disproportionately affect developing
countries, which lack resources to cope effectively. Addressing
climate change requires global action, sustainable practices, and
support for vulnerable regions to ensure a balanced and resilient
future.



