ap environmental science unit 2 review

ap environmental science unit 2 review covers essential ecological principles
and systems that are foundational to understanding environmental science.
This unit delves into ecosystem dynamics, energy flow, biogeochemical cycles,
and population ecology, all critical for grasping how natural and human
systems interact. Mastery of these topics is vital for success in the AP
Environmental Science exam and for developing a comprehensive awareness of
environmental challenges. This article provides a detailed and SEO-optimized
review of the key concepts in Unit 2, ensuring students and educators alike
can reinforce their understanding effectively. By exploring ecosystem
structure, trophic levels, nutrient cycling, and population dynamics, this
review offers a thorough grasp of the subject matter. The following sections
will guide readers through these topics systematically.

Ecosystem Structure and Energy Flow

Biogeochemical Cycles

Population Ecology

Human Impact on Ecosystems

Ecosystem Structure and Energy Flow

Understanding ecosystem structure and energy flow is fundamental in the ap
environmental science unit 2 review. Ecosystems consist of biotic (living)
and abiotic (non-living) components interacting within a particular
environment. The flow of energy through these systems determines ecosystem
productivity and sustainability. This section breaks down the components and
mechanisms that govern ecosystem dynamics.

Components of Ecosystems

Within an ecosystem, organisms are classified into producers, consumers, and
decomposers based on their roles in energy acquisition and nutrient cycling.
Producers, primarily plants and algae, convert solar energy into chemical
energy through photosynthesis. Consumers rely on other organisms for food,
while decomposers break down organic matter, recycling nutrients back into
the ecosystem.



Trophic Levels and Energy Transfer

Trophic levels represent the hierarchical positions organisms occupy in a
food chain, from primary producers to apex predators. Energy transfer between
these levels is inefficient, with approximately 10% of energy passed on to
the next level. This concept highlights why energy pyramids typically show a
decrease in available energy as one moves up trophic levels.

Energy Flow and Productivity

Gross primary productivity (GPP) refers to the total energy captured by
producers, while net primary productivity (NPP) is the energy remaining after
producers use some for respiration. NPP is crucial as it supports the energy
needs of consumers and decomposers. Ecosystems vary in NPP based on factors
like climate, nutrient availability, and human influence.

Producers (autotrophs): Convert sunlight to energy

Primary consumers: Herbivores feeding on producers

Secondary consumers: Carnivores eating herbivores

Tertiary consumers: Apex predators

Decomposers: Break down dead organic matter

Biogeochemical Cycles

Biogeochemical cycles describe the movement of elements and compounds through
living organisms and the physical environment. The study of these cycles is a
critical component of the ap environmental science unit 2 review, as they
illustrate how matter is recycled within ecosystems and how human activities
can disrupt these natural processes.

The Water Cycle

The water cycle involves the continuous movement of water through
evaporation, condensation, precipitation, infiltration, and runoff. This
cycle regulates climate, supports life, and shapes ecosystems. Human
activities such as deforestation and urbanization can alter water
availability and quality, impacting ecosystems and human health.



The Carbon Cycle

Carbon cycles through the atmosphere, biosphere, hydrosphere, and
lithosphere. Photosynthesis and respiration are key biological processes in
this cycle. Carbon is stored in fossil fuels, soils, and oceans.
Anthropogenic carbon emissions from burning fossil fuels have increased
atmospheric C02 levels, contributing to climate change, a major focus in
environmental science.

The Nitrogen Cycle

Nitrogen is essential for proteins and nucleic acids. The nitrogen cycle
includes nitrogen fixation, nitrification, assimilation, ammonification, and
denitrification. Human activities such as fertilizer application have
significantly altered the nitrogen cycle, leading to environmental issues
like eutrophication and water pollution.

The Phosphorus Cycle

Unlike carbon and nitrogen, phosphorus does not have a gaseous phase and
cycles more slowly through rocks, water, soil, and living organisms.
Phosphorus is critical for DNA, RNA, and ATP. Excess phosphorus from
agricultural runoff can lead to algal blooms and dead zones in aquatic
systems.

Population Ecology

The study of population ecology is integral to the ap environmental science
unit 2 review, focusing on how populations of organisms grow, interact, and
are regulated within ecosystems. Understanding these dynamics is vital for
managing natural resources and conserving biodiversity.

Population Growth Models

Populations can grow exponentially or logistically. Exponential growth occurs
under ideal conditions with unlimited resources, resulting in a J-shaped
curve. Logistic growth incorporates carrying capacity (K), the maximum
population size an environment can sustain, producing an S-shaped curve.
Factors such as resource availability and predation influence these models.

Factors Affecting Population Size

Population size is influenced by birth rates, death rates, immigration, and
emigration. Density-dependent factors, including competition, predation, and



disease, increase in effect as population density rises. Density-independent
factors such as natural disasters affect populations regardless of size.

Population Regulation and Carrying Capacity

Populations tend to stabilize around the carrying capacity due to limiting
factors. Overshoot occurs when a population exceeds carrying capacity, often
followed by a die-off. Human activities can alter carrying capacities by
changing habitat quality and resource availability.

Life History Strategies

Organisms exhibit different reproductive strategies categorized as r-selected
and K-selected species. R-selected species produce many offspring with low
survival rates, thriving in unstable environments. K-selected species have
fewer offspring with higher parental investment, adapted to stable
environments near carrying capacity.

Human Impact on Ecosystems

Human activities profoundly affect ecosystems covered in the ap environmental
science unit 2 review. Understanding these impacts is essential for
developing sustainable solutions to environmental problems.

Habitat Destruction and Fragmentation

Urbanization, agriculture, and deforestation result in habitat loss and
fragmentation, reducing biodiversity and disrupting ecosystem services.
Fragmented habitats create isolated populations vulnerable to extinction.

Pollution and Nutrient Loading

Pollution from industrial, agricultural, and urban sources introduces harmful
substances into ecosystems. Nutrient loading, especially nitrogen and
phosphorus from fertilizers, leads to eutrophication, depleting oxygen in
aquatic environments and causing dead zones.

Climate Change Effects

Climate change alters temperature, precipitation patterns, and sea levels,
impacting species distributions and ecosystem functions. Changes in phenology
and increased frequency of extreme weather events challenge the resilience of
ecosystems.



Conservation and Restoration Efforts

Efforts to mitigate human impact include establishing protected areas,
restoring degraded habitats, and implementing sustainable resource
management. These initiatives aim to preserve biodiversity and maintain
ecosystem services for future generations.

1. Reduce habitat fragmentation through land-use planning

2. Implement pollution control and nutrient management practices
3. Promote renewable energy to minimize climate change impacts
4. Enhance biodiversity through conservation programs

5. Encourage community involvement in environmental stewardship

Frequently Asked Questions

What are the main components of Earth's systems
covered in AP Environmental Science Unit 27

The main components include the geosphere (land), hydrosphere (water),
atmosphere (air), and biosphere (living organisms), which interact to shape
environmental processes.

How do plate tectonics influence environmental
processes discussed in Unit 2?

Plate tectonics drive the movement of Earth's lithospheric plates, causing
earthquakes, volcanic activity, mountain building, and influencing climate
and habitats.

What is the significance of the carbon cycle in AP
Environmental Science Unit 27

The carbon cycle describes the movement of carbon through Earth's systems,
playing a crucial role in regulating climate by controlling atmospheric C02
levels.

How do the water and nitrogen cycles contribute to



ecosystem functioning in Unit 2 topics?

The water cycle distributes water essential for life, while the nitrogen
cycle converts nitrogen into usable forms for organisms, both supporting
ecosystem productivity and health.

What is the difference between weather and climate
as reviewed in Unit 27

Weather refers to short-term atmospheric conditions in a specific area, while
climate describes long-term patterns and averages of weather over extended
periods.

How do human activities impact biogeochemical cycles
discussed in Unit 27

Human activities such as fossil fuel combustion, deforestation, and
agriculture disrupt natural cycles by increasing greenhouse gases, altering
nutrient availability, and causing pollution.

What role do feedback loops play in Earth's
environmental systems covered in Unit 2?

Feedback loops either amplify (positive feedback) or dampen (negative
feedback) environmental changes, affecting system stability and responses to
disturbances.

Why is biodiversity important in the context of
Earth's systems studied in Unit 27

Biodiversity enhances ecosystem resilience, supports nutrient cycling, and
maintains ecological balance, which are vital for sustaining Earth's
environmental health.

Additional Resources

1. Environmental Science: A Global Concern

This comprehensive textbook covers fundamental concepts in environmental
science, including ecosystems, biodiversity, and human impacts on the
environment. It is designed to support AP Environmental Science students with
clear explanations and up-to-date case studies. The book includes review
questions and practice tests to reinforce learning for Unit 2 topics such as
population dynamics and species interactions.

2. Ecology: The Study of Interactions
Focused specifically on ecological principles, this book delves into the
relationships between organisms and their environments. It explores energy



flow, nutrient cycles, and community dynamics, which are key components of AP
Environmental Science Unit 2. The text uses real-world examples to illustrate
complex concepts, making it easier for students to grasp ecological
processes.

3. Population Ecology and Environmental Impact

This title emphasizes population biology, including growth models, carrying
capacity, and the effects of human activities on populations. It provides
detailed explanations of factors that regulate populations and how they
impact ecosystems. This book is ideal for students looking to deepen their
understanding of population dynamics in the context of environmental science.

4. Principles of Environmental Science

A well-rounded introduction to environmental science, this book covers major
themes such as ecosystems, energy flow, and environmental challenges. It
includes thorough reviews of Unit 2 concepts like species interactions and
ecological succession. Interactive features and review sections help students
prepare effectively for AP exams.

5. Environmental Science for AP: Unit 2 Review Guide

Specifically tailored for AP Environmental Science students, this review
guide summarizes key concepts from Unit 2, including community ecology and
population studies. It offers concise explanations, diagrams, and practice
questions for targeted exam preparation. The guide is a great resource for
quick revision and self-assessment.

6. Ecological Principles and Environmental Applications

This book connects ecological theories to practical environmental issues,
highlighting topics such as habitat loss, invasive species, and conservation
biology. It provides an in-depth look at community structure and species
interactions relevant to AP Environmental Science. The text is supported by
case studies and review exercises ideal for Unit 2 review.

7. Understanding Ecosystems: Concepts and Case Studies

Focused on ecosystem structure and function, this book explains energy flow,
nutrient cycling, and ecosystem services. It integrates scientific research
with case studies to illustrate the impact of human activity on ecosystems.
Students will find clear explanations of Unit 2 content alongside helpful
review questions.

8. Human Population Dynamics and Environmental Challenges

This title explores the relationship between human populations and
environmental sustainability. It covers demographic transitions, resource
consumption, and environmental impacts, tying directly into AP Environmental
Science Unit 2 themes. The book also discusses policy and management
strategies to address population-related environmental issues.

9. AP Environmental Science Crash Course

Designed as a quick study aid, this crash course book provides a concise
overview of all AP Environmental Science units, with a strong focus on Unit 2
topics like population ecology and species interactions. It includes



summaries, key terms, and practice questions to help students reinforce their
understanding before the exam. The format is user-friendly and ideal for
last-minute review.
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