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Geospheric structure of the Earth

There are many star systems in the Universe. One of them is formed around our Sun. The
origin and the evolution of the planets in the Solar System run simultaneously. As a part of it is
formed the planet Earth.
What are the planets in the Solar system? How are they positioned to the Sun? Which of them are the
largest in sizes? Compare them with those of the Earth.
There are various explanations for the origin of the Earth. For example, it
is formed by a cloud of cosmic gases and dust that are compacted and heated.
Subsequently, its outer cover cools down and solidifies. Gradually separate
layers are formed in the structure of the planet - geospheres.
Geospheres differ in composition, structure, properties and extend. The
energy of the Earth and the Sun is the reason for the passing of matter from one
state to another. The cycle of matter occurs between the different geospheres.
In this way, the Earth’s system is formed. (fig. 1).
The exchange of matter and energy between the geospheres occurs
most dynamically near the surface of the planet, where the human’s living
environment is formed - the Earth’s geographic cover.

Fig. 1. The Earth’s system

Geospheres

The lithosphere is the rigid cover of the Earth. It includes the Earth’s
crust and the upper part of the earth’s mantle. It is composed of rocks that
are made of minerals. The internal eartn terrestrial forces form the rocks and
the initial large-scale landforms. External eartn forces (solar energy, wind
and water power) destroy the rocks and change the relief. Thus, the cycle of
matter takes place in the lithosphere. The processes in it are important for the
life and economic activity of people. How are the rocks used in the economy?
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Fig. 2. Earthquakes in Nepal

The atmosphere is the air cover of the Earth. It consists
of gases, water vapour and solid bodies. Which atmospheric
gases have you studied? The atmosphere reaches 10,000 km
in height. There are several layers with specific properties and
composition. The air is in constant circulation* and together
with the sunshine determines the weather and the climate. Air
masses vary in origin, temperature, humidity. Atmospheric
processes affect mankind and his economic activity. Give
examples.
The hydrosphere is the water cover of the Earth. It is
a body of the World Ocean and land waters. The sun’s rays
heat and evaporate some of the water in the ocean. Water in
the atmosphere is cooled down to form clouds. Most of them
cause precipitation over land or ocean. This is how a part of the
water cycle is performed as water transfers into solid, liquid
or gaseous state. The water cover of our planet is the most
extensive environment inhabited by living organisms. It is a
great natural force and wealth. Our daily life is unthinkable
without it. What are the forms of water on land?
The biosphere includes all living organisms. They
inhabit parts of the lithosphere, the hydrosphere and the
atmosphere. Give examples of plants and animals from
different geospheres. Man is also a part of the biosphere.
The organism world interacts with all geospheres and it is
characterised by a great variety. Thus, the biosphere plays an
important role in the cycle of matter in nature.
The pedosphere is the soil cover of the Earth formed in
the area of contact among the other geospheres. It is the result
of a complex interaction between the living and non-living
nature. The soils have different composition, structure and
properties. The most important feature is their fertility.

Interactions in the Earth’s System
Fig. 3. Floods along the Ob River, Siberia
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Fig. 4. An avalanche in the Caucasus

The natural Earth’s system is formed due to the interactions between geospheres. The processes in each one affect
the composition, structure and state of others. Thus, nature
is in a dynamic equilibrium.
The Earth is a natural environment for habitation and
diverse human activities. The development of civilization is
inextricably linked to the use of natural goods. For example,
the particular combination of soils, waters and climate is
a precondition for various agricultural activities - grain
production, viticulture, pasturе livestock, and deer rearing.
An example of the complex use of a particular natural
condition are waters. It is used in agriculture, to produce
electricity and as a transport environment. Give examples of
economic activities related to the use of other natural goods.
A number of natural processes occur in a dramatic way
and can harm humans and the results of their activities -

earthquakes (fig. 2), volcanic eruptions, floods (fig. 3), tsunamis,
typhoons, avalanches (fig. 4), forest fires (fig. 5) and others. The likelihood
that they cause destruction and human victims is identified as a natural
hazard.
An example of a complex adverse impact of a natural element is the
eruption of the Krakatau volcano in 1883 between the islands of Java
and Sumatra. The powerful explosion causes a strong earthquake and
devastating tsunami. The discharged ash is risen up to 60 km in height
and prevents reaching the sun‘s rays to the ground. Temperature decreases
over a long period of time. The victims are about 40 000 people.

Fig. 5. Forest fire in Greece

What have we learnt?
Our planet is a cosmic body with a specific structure - a lithosphere, an atmosphere, a
hydrosphere, a biosphere, a pedosphere. The energy of the Earth and the Sun is the cause
for the cycle of matter among different geospheres. Thus the Earth’s system is formed.
The interaction among geospheres is most dynamic near the Earth‘s surface. There
has been formed the geographical cover of the Earth, which is the environment for man‘s
life and economic activity. However, natural disaster processes can cause destruction and
take victims.

Questions and tasks
1. What are the geospheres of the Earth?
2. Give examples of the complex use of forests and the natural hazards associated with
them.
3. Draw a diagram of the geospheres in the form of concentric circles. Explain the
relationships between them.

Study additional sources of natural disaster phenomena in Bulgaria in recent
years. Present the information in a way you choose.

ArchiMEDIA
• The atmosphere of the Earth
arises with its appearance as a
planet. It is primarily composed
mainly of sulfur and nitrogen
gases, water vapour and dust.
With its cooling down, the
hydrosphere has been formed.
The emergence of plants leads
to a gradual increase of oxygen
in the atmosphere.
• The
development
of
technology allows some of the
natural hazards to be predicted.
There are early warning systems
for tsunamis, typhoons, volcanic
eruptions, floods in many
countries. For example, the US
uses stations in Alaska and
Hawaii to detect the possibility
of tsunami after earthquakes.
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Climate and weather (practice lesson)

Knowing the climatic features in a certain region has great practical significance. The weather
forecast helps us to prepare in an appropriate way and to make the right decisions for tomorrow, to plan
for work, jaunt, travel, vacation.
In this lesson, we will use the knowledge and skills already acquired to characterise the climatic region
by map and climatic graph. We will read a weather map to make a weather forecast. To be successful, you
also need to know information from the lessons 8, 9 and 10.
Task 1. Divide yourself into three groups and choose a responsible person. Each group will
characterise by rule one climatic region or zone in the northern hemisphere. For this purpose,
compose a table in your notebook. Fill it as shown example of the subpolar belt in the
table. 1. Use fig. 1, 2, 3, 4 and 5.

Fig. 1. Climatic
regions and zones
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Fig. 2. Subpolar climate
(Siberia)

Fig. 3. Subtropical
climate (Italy)

Fig. 4. Subequatorial
climate (India)

Fig. 5. Mountain climate
(Tibet)

Table. 1. Characteristic indexes of climatic regions and zones
Climatic
region / zone

Subpolar

Latitude range

Climatic factors

Climatic elements
Temperature
Precipitation

Winds
seasonal
• negative radiation
• 300-500 mm
• –25 оС – January
alternation
• between Polar balance (Lesson 8, fig. 4)
• (Lesson 9, fig. 7) of eastern
• +15 оС – July
and Temperate
• low atmospheric pressure
and
• 40 оС – annual
zone
• summer
(Lesson 10, fig. 2)
range of
maximum (fig. 2) western
• 60о – 70о N lat.
winds
temperature
• Arctic Ocean
(fig. 1)
• winter minimum (Lesson 10,
(fig. 2.)
• long snow cover
(fig. 2)
fig. 2)

Subequatorial
Subtropical
Mountain zone

Responsible person summarize the
group’s opinion for each of the indicators
in the table. They describe the climatic zone
or area in front of the class after completing
the task.
Task 2. You are a synoptic. In fig. 6 and
7, atmospheric pressure maps over the
Atlantic Ocean and Europe are presented for
two successive dates. Isobars, cyclone (L)
and anticyclone (H) centers are indicated.
Follow the anticyclone formed over the
Scandinavian Peninsula and its movement
south over Eastern Europe. What is your
weather forecast over the Balkan Peninsula
on 23.01.2016?

Fig. 6. Weather map – 21. 01. 2016

Challenge task
There are movements of cyclones across the
Atlantic Ocean on the weather maps. What is
their direction and what weather changes do
you expect to cause on the British Isles?

Fig. 7. Weather map – 22.01.2016
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