
ap environmental science unit 2
ap environmental science unit 2 covers essential topics related to ecosystems, biodiversity, and
the interactions between living organisms and their environment. This unit is fundamental for
understanding how natural systems function and how human activities impact ecological balance.
Students exploring ap environmental science unit 2 will delve into the structure and dynamics of
ecosystems, energy flow, nutrient cycles, and the importance of biodiversity for ecosystem stability.
Additionally, this unit highlights key environmental challenges such as habitat loss, species
extinction, and invasive species. A thorough grasp of these concepts is crucial for addressing real-
world environmental issues and for success in the AP Environmental Science exam. The following
sections provide an in-depth overview of the main topics covered in ap environmental science unit 2.

Ecosystem Structure and Function

Energy Flow in Ecosystems

Nutrient Cycles

Biodiversity and Its Importance

Human Impacts on Ecosystems

Ecosystem Structure and Function
Understanding the structure and function of ecosystems is a core component of ap environmental
science unit 2. Ecosystems consist of biotic (living) and abiotic (non-living) components that interact
to form a complex and dynamic system. The biotic factors include plants, animals, fungi, and
microorganisms, while abiotic factors encompass elements such as sunlight, water, soil, and climate.

Components of Ecosystems
In ap environmental science unit 2, ecosystems are analyzed through their key components:

Producers: Organisms like plants and algae that produce energy through photosynthesis.

Consumers: Organisms that consume other organisms for energy, including herbivores,
carnivores, and omnivores.

Decomposers: Fungi and bacteria that break down dead organic matter, recycling nutrients.

Abiotic factors: Non-living elements such as temperature, water, and soil nutrients that
influence ecosystem processes.



Ecological Niches and Habitats
The concept of ecological niches is vital in this unit. A niche refers to the role and position a species
has within its environment, including its habitat, resource use, and interactions with other species.
Understanding niches helps explain species diversity and ecosystem stability.

Energy Flow in Ecosystems
Energy flow is a pivotal topic in ap environmental science unit 2, focusing on how energy moves
through ecosystems. Energy originates primarily from the sun and flows through ecosystems via
food chains and food webs.

Food Chains and Food Webs
Food chains illustrate the linear transfer of energy from one organism to another, starting with
producers and moving through various levels of consumers. Food webs provide a more complex and
realistic depiction of energy transfer, showing interconnected food chains within an ecosystem.

Trophic Levels and Energy Transfer Efficiency
Ecosystems are structured into trophic levels: producers, primary consumers, secondary consumers,
tertiary consumers, and decomposers. Energy transfer between trophic levels is inefficient, with
approximately only 10% of energy passed on to the next level. This inefficiency limits the number of
trophic levels and influences ecosystem productivity.

Nutrient Cycles
Ap environmental science unit 2 emphasizes the importance of nutrient cycles, which recycle
essential elements through ecosystems. These cycles maintain ecosystem health and support life by
regulating the availability of nutrients.

Carbon Cycle
The carbon cycle describes how carbon is exchanged between the atmosphere, biosphere, oceans,
and geosphere. Processes such as photosynthesis, respiration, decomposition, and combustion play
key roles in moving carbon through different reservoirs.

Nitrogen Cycle
The nitrogen cycle involves the conversion of nitrogen into various chemical forms usable by plants
and animals. Key processes include nitrogen fixation, nitrification, assimilation, ammonification, and
denitrification. This cycle is crucial for protein synthesis and ecosystem productivity.



Phosphorus Cycle
The phosphorus cycle is unique because it does not include a gaseous phase. It involves the
movement of phosphorus through rocks, soil, water, and living organisms, playing a vital role in
DNA, RNA, and ATP formation.

Biodiversity and Its Importance
Biodiversity refers to the variety of life forms within a given ecosystem, region, or the entire Earth.
Ap environmental science unit 2 explores the significance of biodiversity for ecosystem resilience
and human well-being.

Levels of Biodiversity
Biodiversity can be categorized into three levels:

Genetic Diversity: Variability in genetic makeup among individuals within a species.1.

Species Diversity: The number and abundance of different species in an ecosystem.2.

Ecosystem Diversity: The variety of ecosystems in a particular area or globally.3.

Benefits of Biodiversity
High biodiversity contributes to ecosystem stability, productivity, and resilience to environmental
changes. It supports ecosystem services such as pollination, water purification, climate regulation,
and soil fertility, which are essential for human survival.

Human Impacts on Ecosystems
Ap environmental science unit 2 also addresses the various human activities that threaten
ecosystems and biodiversity. Understanding these impacts is critical for developing sustainable
environmental practices.

Habitat Destruction and Fragmentation
Habitat loss due to urbanization, agriculture, deforestation, and infrastructure development is one of
the leading causes of species decline. Fragmentation isolates populations, reducing genetic diversity
and increasing extinction risk.



Invasive Species
Non-native species introduced intentionally or accidentally can disrupt native ecosystems by
outcompeting local species, altering habitats, and spreading diseases. Invasive species negatively
affect biodiversity and ecosystem function.

Pollution and Climate Change
Pollutants such as pesticides, heavy metals, and plastic waste degrade habitats and poison
organisms. Climate change, driven by greenhouse gas emissions, alters temperature and
precipitation patterns, affecting species distribution and ecosystem dynamics.

Conservation Efforts
To mitigate human impacts, conservation strategies include:

Establishing protected areas and wildlife reserves

Restoring degraded habitats

Enforcing laws to prevent poaching and illegal trade

Promoting sustainable resource use and environmental education

Frequently Asked Questions

What are the main components of an ecosystem studied in AP
Environmental Science Unit 2?
The main components include abiotic factors (such as sunlight, water, and soil) and biotic factors
(such as producers, consumers, and decomposers) that interact within an ecosystem.

How does energy flow through an ecosystem in AP
Environmental Science Unit 2?
Energy flows through an ecosystem in one direction, starting from the sun to producers through
photosynthesis, then to consumers and decomposers, with energy lost as heat at each trophic level.

What is the difference between a food chain and a food web in
AP Environmental Science Unit 2?
A food chain shows a linear sequence of who eats whom, whereas a food web is a complex network



of interconnected food chains representing multiple feeding relationships in an ecosystem.

What role do keystone species play in ecosystems according to
AP Environmental Science Unit 2?
Keystone species have a disproportionately large effect on their ecosystem relative to their
abundance, helping to maintain the structure and health of the ecosystem.

How do biogeochemical cycles affect ecosystems as covered in
AP Environmental Science Unit 2?
Biogeochemical cycles, like the carbon, nitrogen, and phosphorus cycles, recycle essential elements
through ecosystems, maintaining nutrient availability and ecosystem functioning.

What is ecological succession and why is it important in AP
Environmental Science Unit 2?
Ecological succession is the natural process by which ecosystems change and develop over time,
leading to increased biodiversity and ecosystem stability.

How do human activities impact nutrient cycles discussed in
AP Environmental Science Unit 2?
Human activities such as deforestation, agriculture, and fossil fuel combustion disrupt nutrient
cycles, causing problems like eutrophication, pollution, and climate change.

What are limiting factors in an ecosystem according to AP
Environmental Science Unit 2?
Limiting factors are environmental conditions that limit the growth, abundance, or distribution of an
organism or population, such as availability of nutrients, water, or light.

How is biodiversity related to ecosystem stability in AP
Environmental Science Unit 2?
Higher biodiversity typically leads to greater ecosystem stability and resilience, as diverse species
can better withstand environmental changes and disturbances.

Additional Resources
1. Environmental Science: A Global Concern
This comprehensive textbook covers fundamental concepts in environmental science, including
ecology, ecosystems, and biodiversity. It provides a clear explanation of how human activities impact
natural systems and explores sustainable solutions. The book is widely used in AP Environmental
Science courses for its accessible language and up-to-date data.



2. Principles of Environmental Science
Focusing on the scientific principles underlying environmental issues, this book delves into energy
flow, biogeochemical cycles, and population dynamics. It emphasizes the interconnectedness of
natural processes and human influences. The text is suitable for students seeking a strong
foundation in ecological and environmental principles.

3. Ecology: Concepts and Applications
This book offers an in-depth look at ecological concepts such as community interactions, ecosystem
structure, and nutrient cycling. It highlights real-world applications and case studies that illustrate
the importance of ecology in solving environmental problems. The clear explanations help students
grasp complex ecological relationships.

4. Living in the Environment
A well-rounded environmental science text, this book covers topics like energy flow, matter cycling,
and environmental systems. It integrates scientific principles with current environmental challenges,
encouraging critical thinking. The book is known for its engaging writing style and detailed
illustrations.

5. Environmental Science for AP*
Specifically designed for AP Environmental Science students, this book aligns with the curriculum
and exam requirements. It covers essential topics such as ecosystem dynamics, energy transfer, and
human impacts on the environment. Practice questions and review sections help reinforce learning.

6. Ecological Economics: Principles and Applications
This book bridges ecology and economics, exploring how economic activities affect environmental
sustainability. It discusses resource management, ecosystem services, and valuation of natural
capital. Students gain insight into balancing economic development with ecological preservation.

7. Human Population Dynamics and Environmental Impact
Focusing on population biology and human demographics, this text examines population growth,
carrying capacity, and resource consumption. It addresses the environmental consequences of
expanding human populations and strategies for sustainable development. The book integrates
social and ecological perspectives.

8. Biogeochemical Cycles: Foundations of Environmental Science
Detailing the cycles of carbon, nitrogen, phosphorus, and other elements, this book explains their
roles in maintaining ecosystem health. It highlights how human activities disrupt these cycles and
the resulting environmental effects. The clear diagrams and examples aid in understanding complex
processes.

9. Energy Flow and Ecosystem Dynamics
This book focuses on the movement of energy through ecosystems, from primary producers to
consumers and decomposers. It explores concepts like trophic levels, food webs, and energy
efficiency. The text emphasizes the importance of energy flow in sustaining ecological balance and
biodiversity.
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