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Understanding AP Environmental Science Chapter 2: Human Population and 
the Environment

AP Environmental Science is a rigorous course that challenges students to think critically about the complex

interactions between humans and the natural world. Chapter 2, often titled “Human Population and the

Environment,” is foundational because it explains why the planet’s ecosystems are under increasing strain.

Mastering this chapter not only helps students excel on the AP exam but also equips them with the knowledge to

make informed decisions in a world where population dynamics drive environmental change.

What Does Chapter /2 Cover?

Chapter 2 dives into the science of population growth, the demographic transition model, and the environmental

consequences of human expansion. Key topics include:

•  Population growth models: exponential vs. logistic

•  Demographic transition stages and their global distribution

•  Factors that influence birth and death rates

•  Population pressure on land, water, and biodiversity

•  Strategies for sustainable population management

By the end of this chapter, students should be able to explain how demographic trends shape ecological footprints

and why policies like family planning and education matter.

Population Growth Models

Population dynamics are often represented through two primary mathematical models:

1.  Exponential Growth: Describes a scenario where the population increases at a constant percentage rate, 

leading to rapid expansion. The formula is P(t) = P €e^(rt), where P € is the initial population, r the growth rate, and t 

time.

2.  Logistic Growth: Incorporates carrying capacity (K), the maximum population an environment can sustain. 

The logistic equation is P(t) = K / (1 + [(K - P €)/P €]e^(-rt)).

These models help students predict future population trends and assess the feasibility of resource availability.

The Demographic Transition Model (DTM)

The DTM explains how societies evolve from high birth and death rates to low birth and death rates as they

develop economically and socially. It consists of five stages:

1.  Stage /1 – Pre-Industrial: Both birth and death rates are high, resulting in a stable, low population.

2.  Stage /2 – Early Expanding: Death rates drop due to improved sanitation and medicine, while birth rates 

remain high, leading to rapid population growth.

3.  Stage /3 – Late Expanding: Birth rates begin to decline as families adopt birth control and women gain access 

to education and employment.

4.  Stage /4 – Low Growth: Both birth and death rates are low, stabilizing the population.

5.  Stage /5 – Declining: In some advanced societies, birth rates fall below death rates, causing a gradual 



population decline.

Students should be able to identify real-world examples for each stage and explain the socio-economic forces

driving transitions.

Factors Influencing Population Growth

Population change is determined by four primary components:

•  Birth Rate – Number of births per 1,000 people per year.

•  Death Rate – Number of deaths per 1,000 people per year.

•  Immigration – People moving into a region.

•  Emigration – People leaving a region.

Interventions such as vaccination programs, improved maternal health, and family planning can significantly alter

birth and death rates.

Population Pressure and Environmental Impact

As human numbers grow, so does demand for resources, leading to:

•  Land Use Change: Agriculture, urban sprawl, and infrastructure development replace natural habitats.

•  Water Scarcity: Over-extraction of surface and groundwater stresses aquatic ecosystems.

•  Energy Demand: Fossil fuel combustion contributes to greenhouse gas emissions.

•  Biodiversity Loss: Habitat fragmentation reduces species diversity and resilience.

•  Waste Generation: Plastic pollution, electronic waste, and municipal solid waste accumulate.

These impacts feed back into population dynamics by affecting mortality and fertility rates, creating a complex,

interdependent system.

Case Studies: Global Population Trends

India’s population surpassed 1.4 billion in 2020, making it the second most populous country. The nation is currently

in DTM Stage 3, with declining birth rates due to increased female education and access to contraceptives.

However, rapid urbanization and industrialization strain water resources and air quality.

China’s one-child policy, introduced in 1979, successfully slowed population growth and moved the country into

DTM Stage 4. Recent policy relaxations aim to address labor shortages and an aging population. The

environmental benefits include reduced per capita resource consumption, but challenges remain with land

degradation and air pollution.

Countries in Sub-Saharan Africa often remain in Stage 2 or 3, characterized by high fertility rates and improving

mortality rates. Limited access to education, health care, and economic opportunities perpetuates high population

growth, which in turn exacerbates deforestation and soil erosion.

Strategies for Sustainable Population Management

Addressing the environmental consequences of human population requires multi-faceted approaches:

•  Education: Girls’ education correlates strongly with lower fertility rates.

•  Family Planning: Contraceptive access and reproductive health services empower individuals to make 

informed choices.

•  Economic Incentives: Policies that tie benefits to family size can reduce population growth.

•  Urban Planning: Designing compact cities reduces per capita resource consumption.

•  Renewable Energy Adoption: Transitioning from fossil fuels mitigates climate impacts of population growth.



These strategies align with the Sustainable Development Goals (SDGs), particularly SDG 3 (Good Health and

Well �Being) and SDG /6 (Clean Water and Sanitation).

Key Terms and Concepts for the AP Exam

•  Carrying Capacity – The maximum population an environment can sustain.

•  Population Pressure – The strain on resources and ecosystems caused by population growth.

•  Population Density – Number of individuals per unit area.

•  Fertility Rate – Average number of children born per woman.

•  Mortality Rate – Number of deaths per 1,000 individuals per year.

•  Human Development Index (HDI) – Composite measure of life expectancy, education, and income.

•  Ecological Footprint – The amount of biologically productive land and water area required to support a 

person’s consumption patterns.

•  Biomass Depletion – The reduction of organic material in an ecosystem due to human exploitation.

Sample AP Exam Questions

1.  Explain how the demographic transition model predicts future population growth in a developing country. 

Include at least three socio-economic factors that influence this transition.

2.  Using the logistic growth model, calculate the projected population of a region that currently has 10 /million 

people, a carrying capacity of 50 /million, and an intrinsic growth rate of 0.03 per year after 20 /years.

3.  Describe the environmental impacts of high population density in urban areas, and propose two mitigation 

strategies.

Conclusion: Why Chapter /2 Matters for Your AP Score and the Planet

AP Environmental Science Chapter 2 is more than a set of equations and diagrams; it’s a lens through which we

view the pressing challenges of the Anthropocene. Understanding how population dynamics shape ecological

footprints, resource consumption, and biodiversity loss equips students to analyze real-world problems and

propose evidence-based solutions. By mastering the concepts of exponential and logistic growth, the demographic

transition model, and sustainable population strategies, students will not only excel on the AP exam but also

become informed citizens capable of influencing policy and fostering a healthier planet.
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