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Earth Spheres

Earth is made up of interacting spheres that include the
geosphere, hydrosphere, cryosphere, atmosphere, and
biosphere. These spheres represent the solid land, water
bodies, ice and snow, air, and living organisms respectively.
Energy from the Sun and Earth's interior drives processes that
connect these spheres, influencing climate, weather, and life.

The geosphere consists of solid rocks, soil, and landforms. The
hydrosphere includes all liquid water such as oceans, rivers,
and groundwater. The cryosphere covers frozen water like
glaciers and polar ice caps. The atmosphere is the layer of
gases surrounding Earth, and the biosphere encompasses all
living organisms and their habitats.

These spheres continuously interact through natural processes
like solar heating, water cycling, and nutrient exchange,
maintaining a delicate balance essential for sustaining life on
Earth.



Solved Examples

Example: Identify examples of each Earth sphere in a natural
landscape.

Consider a landscape with mountains, rivers, forests, ice caps, and cities. The mountains
and soil represent the geosphere. Rivers and lakes are part of the hydrosphere. Snow and
glaciers belong to the cryosphere. The air and clouds form the atmosphere. Living plants,
animals, and humans make up the biosphere.

Practice Set

e Level 1: Name the five Earth spheres and give one example of each.
e Level 2: Explain how a change in one sphere can affect another, such as

deforestation impacting river flow.
e Level 3: Describe how energy from the Sun drives interactions among the Earth’s

spheres and affects climate.

Answer Key

e Level 1: Geosphere (mountains), Hydrosphere (rivers), Cryosphere (glaciers),
Atmosphere (air), Biosphere (forests).

e Level 2: Deforestation reduces transpiration and soil stability, leading to altered
river flow and increased erosion.

e Level 3: Solar energy heats the Earth unevenly, causing air and water movement
that links spheres and influences weather and climate.

Solar Radiation

Solar radiation is the primary source of energy for Earth,
arriving as electromagnetic waves including ultraviolet, visible,



and infrared light. The atmosphere filters harmful high-energy
rays like gamma rays and X-rays, while allowing most sunlight
to reach the surface.

Visible light supports photosynthesis, infrared radiation warms
the surface, and ultraviolet rays are mostly absorbed by the
ozone layer. The solar constant, about 1.4 kW/m?2, measures the
energy received at the top of the atmosphere, but actual
surface insolation is lower due to atmospheric absorption and
reflection.

Solar radiation drives Earth's climate, weather patterns, and
supports life by providing energy for biological and physical
processes.

Solved Examples

Example: Calculate the solar energy received by 1 m?2 in one
hour if insolation is 1 kW/m?2,

Energy = Intensity X Area X Time = 1 kW/m? X 1 m? x 3600 s = 3600000 ] = 3.6 x 10° .

Practice Set

e Level 1: What types of electromagnetic waves from the Sun reach the Earth’s
surface?

e Level 2: Explain the role of the ozone layer in protecting life from solar radiation.

e Level 3: Calculate the energy received by a 2 m? solar panel in 30 minutes with an
insolation of 0.8 kW/m?2.

Answer Key




e Level 1: Ultraviolet, visible, and infrared radiation.

e Level 2: The ozone layer absorbs harmful UV rays, preventing damage to living
organisms.

e Level 3: Energy = 0.8 kW/m? x 2 m? x 1800 s = 2880000 ] = 2.88 x 10° ).

Earth Atmosphere

The atmosphere is the layer of gases surrounding Earth, mainly
nitrogen and oxygen, with smaller amounts of other gases. It is
structured in layers: troposphere, stratosphere, mesosphere,
thermosphere, and exosphere.

The troposphere is where weather occurs and temperature
decreases with altitude. The stratosphere contains the ozone
layer, which absorbs ultraviolet radiation and causes
temperature to increase with height. Higher layers have less
impact on surface climate.

The atmosphere protects life by filtering solar radiation,
trapping heat through greenhouse gases, and supporting
weather and climate systems.

Solved Examples

Example: Describe the role of the troposphere and
stratosphere in Earth's climate.

The troposphere contains weather systems and is heated from the Earth's surface,
causing temperature to decrease with height. The stratosphere contains the ozone layer,
which absorbs UV rays and warms this layer, stabilizing the atmosphere above the
troposphere.

Practice Set




e Level 1: Name the main gases in the Earth's atmosphere.
e Level 2: Explain why temperature increases with height in the stratosphere.
e Level 3: Discuss how greenhouse gases affect Earth's temperature.

Answer Key

e Level 1: Nitrogen (78%), Oxygen (21%), others (1%).
e Level 2: Ozone absorbs UV radiation, heating the stratosphere.
e Level 3: Greenhouse gases trap infrared radiation, warming the Earth’s surface.

Winds and Ocean Currents

Uneven heating of Earth's surface causes differences in air
pressure, leading to wind formation. Local winds like valley and
mountain breezes occur due to temperature differences in
mountainous areas.

Planetary winds arise from large-scale pressure belts created
by uneven heating between the equator and poles. Earth's
rotation causes these winds to curve, influencing global
climate.

Ocean currents are large-scale movements of ocean water
driven by winds, temperature, salinity, Earth's rotation, and
landmasses. They regulate climate by transporting heat and
nutrients across the globe.

Solved Examples

Example: Explain how valley and mountain breezes form.



During the day, mountain slopes heat faster than valleys, causing warm air to rise and
cooler air to flow up the slopes (valley breeze). At night, slopes cool faster, and cold air
flows down into valleys (mountain breeze).

Practice Set

e Level 1: What causes local winds like valley and mountain breezes?
e Level 2: Describe the effect of Earth's rotation on planetary winds.
e Level 3: Explain how ocean currents influence climate in coastal regions.

Answer Key

e Level 1: Uneven heating of mountain slopes and valleys.
e Level 2: Earth's rotation deflects winds, causing curved wind paths.
e Level 3: Ocean currents transport warm or cold water, moderating coastal climates.

Biogeochemical Cycles

Biogeochemical cycles describe the movement of matter and
energy between living organisms and the environment,
ensuring nutrient recycling and ecosystem balance.

The water cycle involves evaporation, transpiration,
condensation, precipitation, runoff, and groundwater flow,
maintaining water availability for life.

The carbon cycle circulates carbon through the atmosphere,
biosphere, geosphere, and hydrosphere, involving
photosynthesis, respiration, decomposition, and fossil fuel
combustion.



The nitrogen cycle converts atmospheric nitrogen into usable
forms through nitrogen fixation, nitrification, assimilation,
ammonification, and denitrification, supporting protein
synthesis.

The oxygen cycle balances oxygen production and consumption
through photosynthesis, respiration, and combustion,
sustaining life.

Solved Examples

Example: Outline the steps of the nitrogen cycle.

Nitrogen fixation converts N2 to ammonia by bacteria. Nitrification converts ammonia to
nitrites and nitrates. Plants assimilate nitrates. Decomposers return nitrogen to the soil
as ammonia (ammonification). Denitrifying bacteria convert nitrates back to N2 gas.

Practice Set

e Level 1: What is the importance of biogeochemical cycles?
e Level 2: Explain how human activities affect the carbon cycle.
e Level 3: Describe the impact of eutrophication on aquatic ecosystems.

Answer Key

e Level 1: They recycle nutrients, sustain life, and maintain ecosystem balance.

e Level 2: Burning fossil fuels increases CO2z, enhancing greenhouse effect and global
warming.

e Level 3: Excess nutrients cause algal blooms, depleting oxygen and harming
aquatic life.
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