Overview of Environmental Science

Overview of Environmental Science
Key concepts, major sub?disciplines, and the role of the field in addressing global challenges.

1. What Is Environmental Science?

e Definition: An interdisciplinary study of the interactions between natural systems (air, water,
soil, organisms) and human societies.

e Goal: Understand, predict, and manage the impacts of human activities on the environment
to promote sustainable use of resources.

e Core Perspective: Systems thinking — viewing the planet as a set of interconnected,
dynamic components.

2. Major Sub?Disciplines

Sub?discipline Focus Typical Methods
Relationships among organisms and their Field surveys, population
Ecology , )
habitats modeling
Geology & _ _ Rock/mineral analysis,
Earth’s physical structure, soils, landforms )
Geomorphology remote sensing

. . Composition, dynamics, and chemistry of Climate modeling, air?
Atmospheric Science

the atmosphere quality monitoring
Water cycle, surface & groundwater Flow measurements,
Hydrology .
processes watershed modeling
Environmental Chemical composition and Spectroscopy, pollutant
Chemistry transformations in air, water, soil fate modeling
. . Preservation of biodiversity and Species inventories,
Conservation Biology _ _
ecosystems habitat restoration
Environmental Effects of chemicals on organisms and Bioassays, dose?
Toxicology ecosystems response analysis
Strategies for meeting present needs Life?cycle assessment,

Sustainability Science _ o ) _ )
without compromising future generations policy analysis



Overview of Environmental Science

Sub?discipline Focus Typical Methods
Environmental Policy & Governance, regulations, and socio? Stakeholder analysis, cost
Management economic dimensions ?benefit studies

3. Fundamental Concepts

1. Ecosystem Structure & Function

o Producers ? Consumers ? Decomposers
o Energy flow (food webs) and nutrient cycling (C, N, P cycles)

2. Carrying Capacity & Limits

o Maximum population size an environment can sustain
o Influenced by resource availability, waste accumulation, and environmental stressors

3. Biogeochemical Cycles

o Movement of elements through lithosphere, hydrosphere, atmosphere, and biosphere
o Human alterations (e.g., fossil?fuel CO? emissions, nitrogen fertilizer runoff)

4. Energy Balance & Climate

o Solar radiation ? Earth’s surface ? Space
o Greenhouse effect, feedback loops, climate sensitivity

5. Pollution & Waste Management

o Point vs. non?point sources
o Strategies: source reduction, treatment technologies, circular economy

6. Biodiversity & Ecosystem Services

o

Provisioning: food, water, raw materials

o

Regulating: climate control, disease regulation

o

Cultural: recreation, spiritual value

e}

Supporting: nutrient cycling, soil formation
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4. Human Impacts

Impact Example Environmental Consequence
Land?Use _ _ Habitat loss, fragmentation, altered
Deforestation, urban expansion
Change hydrology
_ ) Fossil?fuel combustion, industrial _ ) ) _
Air Pollution o Smog, acid rain, respiratory health issues
emissions

. . ) Eutrophication, dead zones, loss of
Water Pollution  Agricultural runoff, plastic waste
potable water

_ o Rising temperatures, sea?level rise,
Climate Change Greenhouse gas emissions
extreme weather

o Overfishing, groundwater _ ) ) _
Overexploitation _ Species decline, aquifer depletion
extraction

Invasive Species Non?native plant
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