AP ENVIRONMENTAL SCIENCE UNIT 6

AP ENVIRONMENTAL SCIENCE UNIT 6 FOCUSES ON ATMOSPHERIC POLLUTION AND GLOBAL CLIMATE CHANGE, KEY TOPICS IN
UNDERSTANDING HUMAN IMPACTS ON THE ENVIRONMENT. THIS UNIT COVERS THE SOURCES, TYPES, AND EFFECTS OF AIR
POLLUTANTS, AS WELL AS STRATEGIES FOR CONTROLLING AIR POLLUTION. ADDITIONALLY, IT DELVES INTO THE SCIENCE BEHIND
CLIMATE CHANGE, INCLUDING GREENHOUSE GASES, GLOBAL WARMING, AND THEIR ENVIRONMENT AL CONSEQUENCES. STUDENTS
WILL EXPLORE BOTH NATURAL AND ANTHROPOGENIC FACTORS INFLUENCING THE ATMOSPHERE AND LEARN ABOUT POLICIES AND
TECHNOLOGIES AIMED AT MITIGATING ENVIRONMENTAL HARM. THIS ARTICLE PROVIDES A COMPREHENSIVE OVERVIEW OF THE
ESSENTIAL CONCEPTS FOUND IN AP ENVIRONMENTAL Science UNIT 6, PREPARING LEARNERS FOR EXAMS AND FOSTERING A DEEPER
AW ARENESS OF ATMOSPHERIC ENVIRONMENTAL ISSUES. THE FOLLOWING SECTIONS OUTLINE THE MAJOR THEMES TYPICALLY
INCLUDED IN THIS UNIT.
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® EFFECTS OF AIR POLLUTION ON HEALTH AND ENVIRONMENT
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AIR POLLUTION: SOURCES AND T YPES

(UNDERSTANDING AIR POLLUTION IS FUNDAMENTAL IN AP ENVIRONMENTAL SCIENCE UNIT 6. AIR POLLUTION ARISES FROM THE
INTRODUCTION OF HARMFUL SUBSTANCES INTO THE ATMOSPHERE THAT CAN ADVERSELY AFFECT HUMAN HEALTH AND THE
ENVIRONMENT. THESE POLLUTANTS ORIGINATE FROM BOTH NATURAL SOURCES AND HUMAN ACTIVITIES. THE MAJOR TYPES OF AIR
POLLUTANTS INCLUDE PARTICULATE MATTER, SULFUR DIOXIDE, NITROGEN OXIDES, CARBON MONOXIDE, VOLATILE ORGANIC
COMPOUNDS, AND GROUND-LEVEL OZONE.

PRIMARY AND SECONDARY POLLUTANTS

AIR POLLUTANTS ARE CLASSIFIED INTO PRIMARY AND SECONDARY POLLUTANTS. PRIMARY POLLUTANTS ARE EMITTED DIRECTLY
FROM SOURCES SUCH AS FACTORIES, VEHICLES, AND WILDFIRES. SECONDARY POLLUTANTS FORM IN THE ATMOSPHERE THROUGH
CHEMICAL REACTIONS INVOLVING PRIMARY POLLUTANTS. FOR EXAMPLE, GROUND-LEVEL OZONE IS A SECONDARY POLLUTANT
CREATED WHEN NITROGEN OXIDES REACT WITH VOLATILE ORGANIC COMPOUNDS UNDER SUNLIGHT.

MAJOR SOURCES ofF AIR PoLLUTION

HUMAN ACTIVITIES CONTRIBUTE SIGNIFICANTLY TO AIR POLLUTION. KEY SOURCES INCLUDE:

e COMBUSTION OF FOSSIL FUELS IN POWER PLANTS AND VEHICLES
® |[NDUSTRIAL PROCESSES AND MANUFACTURING
e AGRICULTURAL PRACTICES RELEASING AMMONIA AND METHANE

® RESIDENTIAL HEATING AND COOKING



® DEFORESTATION AND BIOMASS BURNING

EFFECTS OF AIR POLLUTION ON HEALTH AND ENVIRONMENT

AIR POLLUTION POSES SERIOUS RISKS TO BOTH PUBLIC HEALTH AND ECOSYSTEMS. EXPOSURE TO POLLUTED AIR CAN LEAD TO
RESPIRATORY DISEASES, CARDIOVASCULAR PROBLEMS, AND PREMATURE DEATH. VULNERABLE POPULATIONS SUCH AS CHILDREN
THE ELDERLY, AND THOSE WITH PRE-EXISTING CONDITIONS ARE AT HIGHER RISK.

/

HuMAN HEALTH IMPACTS

CHRONIC EXPOSURE TO AIR POLLUTANTS LIKE PARTICULATE MATTER AND OZONE CAN CAUSE OR EXACERBATE ASTHMA,
BRONCHITIS, LUNG CANCER, AND HEART DISEASE. POLLUTANTS SUCH AS CARBON MONOXIDE REDUCE OXYGEN DELIVERY TO THE
BODY, LEADING TO HARMFUL EFFECTS ESPECIALLY IN PEOPLE WITH HEART CONDITIONS.

ENVIRONMENT AL CONSEQUENCES

AIR POLLUTION ALSO SIGNIFICANTLY AFFECTS THE ENVIRONMENT. ACID RAIN, CAUSED BY SULFUR DIOXIDE AND NITROGEN
OXIDES, DAMAGES FORESTS, SOILS, AND AQUATIC SYSTEMS. GROUND-LEVEL OZONE HARMS CROPS AND REDUCES BIODIVERSITY.
ADDITIONALLY, PARTICULATE MATTER CAN IMPAIR VISIBILITY AND CONTRIBUTE TO CLIMATE EFFECTS.

AIR PoLLUTION CONTROL TECHNOLOGIES AND PoLICIES

MITIGATING AIR POLLUTION REQUIRES A COMBINATION OF TECHNOLOGICAL SOLUTIONS AND REGULATORY POLICIES. THESE
EFFORTS AIM TO REDUCE EMISSIONS FROM MAJOR SOURCES AND LIMIT HARMFUL POLLUTANTS RELEASED INTO THE ATMOSPHERE.

TECHNOLOGICAL MEASURES

SEVERAL TECHNOLOGIES ARE EMPLOYED TO CONTROL AIR POLLUTION:

® SCRUBBERS TO REMOVE SULFUR DIOXIDE FROM POWER PLANT EMISSIONS
® ELECTROSTATIC PRECIPITATORS AND FABRIC FILTERS CAPTURING PARTICULATE MATTER
e CATALYTIC CONVERTERS REDUCING VEHICLE EMISSIONS OF NITROGEN OXIDES AND CARBON MONOXIDE

e ALTERNATIVE ENERGY SOURCES LIKE SOLAR AND WIND TO DECREASE RELIANCE ON FOSSIL FUELS

REGULATORY FRAMEWORKS

(GOVERNMENTS IMPLEMENT POLICIES TO CONTROL AIR POLLUTION. IN THE UNITED STATES/ THE CLEAN AIR ACT ESTABLISHES
NATIONAL AIR QUALITY STANDARDS AND ENFORCES EMISSION LIMITS. INTERNATIONAL AGREEMENTS ALSO ADDRESS
TRANSBOUNDARY POLLUTION AND CLIMATE-RELATED EMISSIONS.



GrLoBAL CLIMATE CHANGE AND GREENHOUSE GASES

AP ENVIRONMENTAL SCIENCE UNIT & EXTENSIVELY COVERS THE MECHANISMS OF GLOBAL CLIMATE CHANGE, DRIVEN PRIMARILY BY
THE ACCUMULATION OF GREENHOUSE GASES (GHGS) IN THE ATMOSPHERE. THESE GASES TRAP HEAT, LEADING TO A RISE IN
EARTH'S AVERAGE TEMPERATURE, COMMONLY REFERRED TO AS GLOBAL W ARMING.

Key GReeNHOUSE GASES

THE MAIN GREENHOUSE GASES INCLUDE CARBON DIOXIDE (CO2), METHANE (CH4), NiTRoUS oxIDE (N20O), AND FLUORINATED
GASES. THESE GASES ORIGINATE FROM NATURAL PROCESSES AS WELL AS HUMAN ACTIVITIES SUCH AS BURNING FOSSIL FUELS,
AGRICULTURE, AND INDUSTRIAL PROCESSES.

GREENHOUSE EFFECT EXPLAINED

THE GREENHOUSE EFFECT IS A NATURAL PHENOMENON WHERE CERTAIN GASES PERMIT SUNLIGHT TO ENTER THE ATMOSPHERE BUT
TRAP INFRARED RADIATION EMITTED FROM EARTH'S SURFACE. THIS PROCESS MAINTAINS THE PLANET'S TEMPERATURE SUITABLE
FOR LIFE. HO\X/EVER/ INCREASED CONCENTRATIONS OF GHGS INTENSIFY THIS EFFECT, CAUSING ABNORMAL W ARMING.

IMPACTS oF CLIMATE CHANGE

THE CONSEQUENCES OF GLOBAL CLIMATE CHANGE ARE FAR-REACHING AND AFFECT NATURAL SYSTEMS AND HUMAN SOCIETIES
ALIKE. RISING TEMPERATURES ALTER WEATHER PATTERNS, SEA LEVELS, AND ECOSYSTEMS WORLDWIDE.

ENVIRONMENTAL IMPACTS

CLIMATE CHANGE RESULTS IN MELTING POLAR ICE, RISING SEA LEVELS, AND MORE FREQUENT EXTREME WEATHER EVENTS SUCH AS
HURRICANES AND DROUGHTS. CHANGES IN PRECIPITATION PATTERNS AFFECT FRESHWATER AVAILABILITY AND AGRICULTURAL
PRODUCTIVITY. ECOSYSTEMS FACE DISRUPTIONS, THREATENING BIODIVERSITY AND SPECIES SURVIVAL.

SOCIETAL AND ECONOMIC EFFECTS

HUMAN COMMUNITIES EXPERIENCE IMPACTS INCLUDING INCREASED HEALTH RISKS FROM HEATWAVES AND VECTOR-BORNE
DISEASES, DISPLACEMENT DUE TO SEA-LEVEL RISE, AND ECONOMIC LOSSES IN SECTORS SUCH AS AGRICULTURE, FISHERIES, AND
INFRASTRUCTURE. VULNERABLE POPULATIONS OFTEN BEAR THE GREATEST BURDENS.

MITIGATION AND ADAPTATION STRATEGIES

ADDRESSING CLIMATE CHANGE INVOLVES BOTH MITIGATION—EFFORTS TO REDUCE GREENHOUSE GAS EMISSIONS— AND
ADAPTATION—ADJUSTMENTS TO MINIMIZE HARM FROM CLIMATE IMPACTS.

MITIGATION APPROACHES

EFFECTIVE MITIGATION STRATEGIES INCLUDE:

1. TRANSITIONING TO RENEW ABLE ENERGY SOURCES LIKE WIND, SOLAR, AND HYDROELECTRIC POWER

2. ENHANCING ENERGY EFFICIENCY IN BUILDINGS, TRANSPORTATION, AND INDUSTRY



3. IMPLEMENTING CARBON CAPTURE AND STORAGE TECHNOLOGIES
4. PROMOTING REFORESTATION AND SUSTAINABLE LAND USE TO SEQUESTER CARBON

5. ENCOURAGING BEHAVIORAL CHANGES TO REDUCE CARBON FOOTPRINTS

ADAPTATION MEASURES

ADAPTATION STRATEGIES AIM TO INCREASE RESILIENCE TO CLIMATE CHANGE IMPACTS. THESE INCLUDE DEVELOPING DROUGHT-
RESISTANT CROPS, CONSTRUCTING FLOOD DEFENSES, IMPROVING WATER MANAGEMENT, AND PLANNING FOR CLIMATE-RELATED
HEALTH CHALLENGES.

FREQUENTLY AsSkeD QUESTIONS

\WHAT ARE THE MAIN FOCUS AREAS OF AP ENVIRONMENTAL ScIeNce UNIT 67

UNIT 6 oF AP ENVIRONMENTAL SCIENCE PRIMARILY FOCUSES ON LAND AND WATER USE, INCLUDING TOPICS SUCH AS
AGRICULTURE, FORESTRY, MINING, FISHING, AND URBAN LAND DEVELOPMENT.

How DOES SUSTAINABLE AGRICULTURE DIFFER FROM CONVENTIONAL AGRICULTURE IN
APES UNIT 6?

SUSTAINABLE AGRICULTURE AIMS TO MEET CURRENT FOOD NEEDS WITHOUT COMPROMISING FUTURE RESOURCES BY MINIMIZING
ENVIRONMENTAL IMPACT, CONSERVING SOIL AND WATER, AND REDUCING CHEMICAL USE, WHEREAS CONVENTIONAL AGRICULTURE
OFTEN RELIES HEAVILY ON SYNTHETIC FERTILIZERS, PESTICIDES, AND INTENSIVE LAND USE.

\WHAT ARE SOME COMMON SOIL CONSERVATION TECHNIQUES DISCUSSED IN APES UNIT
ér

COMMON SOIL CONSERVATION TECHNIQUES INCLUDE CONTOUR PLOWING, TERRACING, CROP ROTATION, STRIP CROPPING, AND
THE USE OF COVER CROPS TO PREVENT EROSION AND MAINTAIN SOIL FERTILITY.

How DOES URBAN SPRAWL IMPACT THE ENVIRONMENT ACCORDING To APES UNIT 6°

URBAN SPRAWL LEADS TO HABITAT LOSS, INCREASED AIR AND WATER POLLUTION, GREATER ENERGY CONSUMPTION, AND
FRAGMENTATION OF ECOSYSTEMS, WHICH NEGATIVELY AFFECTS BIODIVERSITY AND NATURAL RESOURCES.

W/HAT IS THE SIGNIFICANCE OF INTEGRATED PEST MANAGEMENT (IPM) IN UNIT 67

INTEGRATED PEST MANAGEMENT IS SIGNIFICANT AS IT COMBINES BIOLOGICAL, CULTURAL, PHYSICAL, AND CHEMICAL TOOLS TO
CONTROL PESTS IN AN ECONOMICALLY AND ECOLOGICALLY SOUND MANNER, REDUCING RELIANCE ON HARMFUL PESTICIDES.

DESCRIBE THE ENVIRONMENTAL IMPACTS OF MINING COVERED IN APES UNIT 6.

MINING CAN CAUSE HABITAT DESTRUCTION, SOIL AND WATER CONTAMINATION, INCREASED EROSION, AND THE RELEASE OF
HARMFUL CHEMICALS, IMPACTING ECOSYSTEMS AND HUMAN HEALTH.



\WHAT ROLE DO FORESTS PLAY IN ENVIRONMENTAL SCIENCE , AS HIGHLIGHTED IN UNIT 6°

FORESTS ARE CRUCIAL FOR CARBON SEQUESTRATION, BIODIVERSITY SUPPORT, WATER REGULATION, AND SOIL PROTECTION,;
DEFORESTATION AND FOREST DEGRADATION NEGATIVELY AFFECT THESE ECOSYSTEM SERVICES.

How IS OVERFISHING ADDRESSED IN AP ENVIRONMENTAL ScIeNce UNIT 6?

OVERFISHING IS ADDRESSED THROUGH SUSTAINABLE FISHING PRACTICES, SETTING CATCH LIMITS, PROTECTING BREEDING
GROUNDS, AND ENFORCING REGULATIONS TO PREVENT DEPLETION OF FISH POPULATIONS.

W/HAT IS THE IMPACT OF IRRIGATION ON WATER RESOURCES DISCUSSED IN UNIT 6?

IRRIGATION CAN LEAD TO WATER DEPLETION, SOIL SALINIZATION, AND ALTERED HYDROLOGICAL CYCLES IF NOT MANAGED
SUSTAINABLY, AFFECTING BOTH AGRICULTURAL PRODUCTIVITY AND AQUATIC ECOSYSTEMS.

How DOES LAND USE CHANGE CONTRIBUTE TO BIODIVERSITY LOSS IN APES UNIT 6?

L AND USE CHANGE, SUCH AS DEFORESTATION, URBANIZATION, AND AGRICULTURE EXPANSION, DESTROYS AND FRAGMENTS
HABITATS, LEADING TO DECLINES IN SPECIES POPULATIONS AND OVERALL BIODIVERSITY.

ADDITIONAL RESOURCES

1. ENVIRONMENTAL ScIencE: A GLoBAL CONCERN

THIS COMPREHENSIVE TEXTBOOK COVERS ESSENTIAL TOPICS IN ENVIRONMENTAL SCIENCE, INCLUDING ECOSYSTEMS,
BIODIVERSITY, AND HUMAN IMPACTS ON THE ENVIRONMENT. |T PROVIDES A SOLID FOUNDATION FOR UNDERSTANDING THE
SCIENTIFIC PRINCIPLES BEHIND ENVIRONMENTAL ISSUES. THE BOOK IS WELL-SUITED FOR AP ENVIRONMENTAL SCIENCE STUDENTS,
OFFERING CLEAR EXPLANATIONS AND REAL-\WORLD EXAMPLES.

2. LivING IN THE ENVIRONMENT BY G. TYLER MILLER

A WIDELY USED ENVIRONMENTAL SCIENCE TEXTBOOK, THIS BOOK DELVES INTO ECOLOGICAL PRINCIPLES, POPULATION DYNAMICS,
AND RESOURCE MANAGEMENT. |T EMPHASIZES SUSTAINABILITY AND ENVIRONMENTAL ETHICS, HELPING STUDENTS GRASP COMPLEX
INTERACTIONS WITHIN ECOSYSTEMS. THE TEXT INCLUDES CASE STUDIES AND CURRENT ENVIRONMENTAL CHALLENGES.

3. PRINCIPLES OF ENVIRONMENTAL SCIENCE: INQUIRY AND APPLICATIONS BY WILLIAM CUNNINGHAM AND MARY CUNNINGHAM
THIS BOOK OFFERS AN INQUIRY-BASED APPROACH TO ENVIRONMENTAL SCIENCE, ENCOURAGING CRITICAL THINKING AND PROBLEM-
SOLVING. |T COVERS TOPICS SUCH AS ENERGY FLOW, POLLUTION, AND CLIMATE CHANGE, ALIGNING WELL WITH AP
ENVIRONMENT AL SCIENCE CURRICULUM STANDARDS. THE TEXT INTEGRATES SCIENTIFIC DATA WITH POLICY DISCUSSIONS.

4. ENVIRONMENTAL SCIENCE FOrR AP BY ANDREW FRIEDLAND AND RICk RELYEA

SPECIFICALLY DESIGNED FOR AP ENVIRONMENTAL SCIENCE STUDENTS, THIS BOOK BREAKS DOWN KEY CONCEPTS IN AN
ACCESSIBLE WAY. |T INCLUDES PRACTICE QUESTIONS, REVIEW SECTIONS, AND AP EXAM TIPS. TOPICS INCLUDE ECOSYSTEMS,
HUMAN POPULATION, AND ENVIRONMENTAL HEALTH, MAKING IT A PRACTICAL STUDY AID.

5. EcosysTEMS AND HUMAN IMPACT

THIS BOOK FOCUSES ON THE RELATIONSHIP BETWEEN ECOSYSTEMS AND HUMAN ACTIVITIES, EXPLORING ISSUES SUCH AS
HABITAT DESTRUCTION, POLLUTION, AND CONSERVATION STRATEGIES. | T EXPLAINS ECOLOGICAL PRINCIPLES AND THE
CONSEQUENCES OF HUMAN INTERVENTION ON NATURAL SYSTEMS. THE CONTENT IS RELEVANT FOR UNDERSTANDING AP
ENVIRONMENTAL SCIENCE UNIT 6 THEMES.

6. ENVIRONMENTAL ISSUES: AN INTRODUCTION TO SUSTAINABILITY

ADDRESSING SUSTAINABILITY FROM MULTIPLE PERSPECTIVES, THIS BOOK EXAMINES RENEW ABLE RESOURCES, WASTE
MANAGEMENT, AND ENVIRONMENTAL POLICY. |T ENCOURAGES STUDENTS TO THINK CRITICALLY ABOUT HOW TO ACHIEVE LONG-
TERM ECOLOGICAL BALANCE. THE TEXT INCLUDES DISCUSSIONS ON GLOBAL ENVIRONMENTAL CHALLENGES AND SOLUTIONS.

7. GLoBAL ENVIRONMENTAL CHANGE: UNDERSTANDING THE HUMAN DIMENSIONS
THIS BOOK EXPLORES THE SOCIAL, ECONOMIC, AND POLITICAL FACTORS DRIVING ENVIRONMENTAL CHANGE WORLDW IDE. |T



HIGHLIGHTS THE IMPACT OF HUMAN POPULATION GROWTH, URBANIZATION, AND RESOURCE CONSUMPTION. THE
INTERDISCIPLINARY APPROACH HELPS STUDENTS CONNECT SCIENTIFIC CONCEPTS WITH SOCIETAL IMPLICATIONS.

8. CLIMATE CHANGE AND ECOSYSTEMS

FOCUSING ON THE EFFECTS OF CLIMATE CHANGE ON VARIOUS ECOSYSTEMS, THIS BOOK COVERS TOPICS SUCH AS SPECIES
MIGRATION, ALTERED HABITATS, AND ECOSYSTEM RESILIENCE. |T DISCUSSES MITIGATION AND ADAPTATION STRATEGIES
RELEVANT TO ENVIRONMENTAL SCIENCE STUDENTS. THE BOOK PROVIDES CASE STUDIES THAT ILLUSTRATE CLIMATE IMPACTS ON
BIODIVERSITY.

9. ENVIRONMENTAL ETHICS AND PoLicy

THIS TEXT EXPLORES ETHICAL CONSIDERATIONS AND POLICY RESPONSES RELATED TO ENVIRONMENTAL ISSUES. | T DISCUSSES
FRAMEW ORKS FOR DECISION-MAKING, ENVIRONMENTAL JUSTICE, AND THE ROLE OF GOVERNMENT AND NON-GOVERNMENTAL
ORGANIZATIONS. THE BOOK HELPS STUDENTS UNDERSTAND THE MORAL AND LEGAL ASPECTS OF ENVIRONMENTAL SCIENCE TOPICS.
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