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Chapter 4: Concept of geodynamics 

(3 weeks)

4.1 Internal geodynamics (earthquakes, volcanoes, 
etc.)

4.2 External geodynamics (Alteration, Erosion, Falls 
and Sliding, etc.)

2 3

Earthquake of Boumerdes-Zemmouriof May 21, 2003

SOURCE: Mohamed BELAZOUGU_ THE NATIONAL POLICY FOR DISASTER RISK MANAGEMENT

NATIONAL CONFERENCE ON DISASTER RISK MANAGEMENT; Algiers, October 22-23, 2018)

4SOURCE: Mohamed BELAZOUGU_ THE NATIONAL POLICY FOR DISASTER RISK MANAGEMENT

NATIONAL CONFERENCE ON DISASTER RISK MANAGEMENT; Algiers, October 22-23, 2018)
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The seismology is the science that deals with the

study of earthquakes, the word earthquake comes

from the Greek word earthquakes, meaning shake.

So we call an earthquake any tremor (vibration)

more or less violent and brief (a few seconds) from

the ground, caused by the arrival of the elastics

waves transmitted into the lithosphere from a point

called hearth Or hypocenter.

SEISMOLOGY
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Earthquakes :(Superficial<60km)

(60km <Intermediate<300km)

(Deep>300km)
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Earthquakes tectonic

Non-tectonic earthquakes

1-Earthquakes of tectonic origin: are directly linked to the

movements of the earth's crust along faults. These are the

most important (95% recorded earthquakes), the more

destructive and can affect large areas.

2-Earthquakes of non-tectonic origin can be caused by

volcanic eruptions, the collapse of natural underground

cavities or by large landslides. These earthquakes are

generally of low intensity and concern limited areas.

8

14 plates according to the tectonic model

7 tectonic plates= 95% of the surfaceof the earth

Pacific Plate =2.57685 steradians (104,601,000km²)

56 plates/ 159 considering microplates
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The earth's crust is formed 95% by seven (07) large plates

(Africa, North America, South America, Eurasia, India-

Astralienne, Pacific and Atlantic) and other smaller ones.

These plates are known as tectonic plates. These plates are

not stationary, they move at speeds ranging from 1-2

cm/year for the plates the slowest, until 6-7 cm/year for the

most fast, and they do not all move in the same direction, but

they can do so in opposite directions.
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The plates are moving away from each other and molten 

material, rising from the asthenosphere, is added to the edges 

of each of the two plates. This is what happens at the mid-

ocean ridges in the middle of today's oceans.

Diverging boundaries
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one plate sinks beneath the other, as seen at subduction zones. 

Another type of convergent boundary is where two plates collide, 

which is where most intracontinental mountain ranges form.

Converging borders
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Two plates slide laterally against each other, along faults; in this 

case there is neither destruction nor creation of matter.

The borders transforming
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Source: GEMFoundation (OverallEarthquakeModel)2018

13 Source: GEM Foundation  (Global 

Earthquake Model)  2018
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Source: RPA 99/Ver2003

SEISMIC ZONING OF THE NATIONAL TERRITORY _ RPA99

I _IIhas _IIb_III
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Seismographs
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https://forms.gle/b3E2H8GQBDL8Wi9Z9

A little Geology Quiz for this weekend.
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Intensity of earthquakes

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse 20

Richter scale (1935)
Charles F. Richter (1900-1985)

�from 1 to 3, an earthquake is barely felt by people;

�from 4 to 5 it is clearly felt but causes little damage;

�from 6 to 7 it is destructive;

�at 8 it is also felt over a great distance;

�and at 9 or above it is devastating, all structures are 

destroyed over a large area
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Medvedev Scale-Sponheuer-Karnik

MSK64 __ MSK 81
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Earthquake typology according to magnitude
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Faults

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse
24

Vocabulary related to vertical faults

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse
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Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse
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Seismic refraction: seismic methods

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse
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Seismic refraction: wave propagation

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse
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A volcano is a geological structure resulting

from the rise of a magma then from the

eruption of materials (gas and lava) from

this magma, on the surface of the Earth's

crust.

It can be air Or submarine volcanoes.

Volcano _ Magma _ Eruption _ Gas and lava

Aerial _ Submarine
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https://www.youtube.com/watch?v=e3yo_SxLFVY

https://www.youtube.com/watch?v=EtQltKgTjUU

https://www.youtube.com/watch?v=U49tz014VUk

VOLCANOES _ SOME VIDEOS
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The Red volcanoes produce a very liquid and abundant lava. This 

lava flows rapidly and the gases contained in the magma 

chamber below the volcano escape from the crater quite easily. 

Conversely, the gray volcanoes do not let lava escape.

Red Volcanoes & Grey Volcanoes
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There are four groups of volcanoes: Strombolian,

Vulcanian, Hawaiian & Pelean. They are classified

according to the type of eruption which depends

on the nature of the magma that flows. The deeper

it has formed, the less silica it contains. It is

therefore more fluid. The same volcano can

experience several types of eruptions during its

life..

Four (4) groups of volcanoes

https://www.youtube.com/watch?v=EtQltKgTjUU
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External geodynamics

The external dynamics of the earth, or external

geodynamics,concerns the dynamic evolution of

the surface of the Planet. (Alteration, Erosion, Falls

and Sliding, …)
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Erosion

In Geomorphology, erosion is the process of

degradation and transformation of the relief, and

therefore of soils, rocks, banks and coastlines which is

caused by any external agent.

Mechanical erosion

Water erosion

Wind erosion

Erosion linked to temperature differences

Ice erosion

Chemical erosion
Erosion caused by living beings
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Landslides (1)

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse

A landslide is a 

phenomenon of seismic, 

geological or geophysical 

origin where a mass of 

earth descends on a slope, 

in other words a sliding 

plane, which can be more 

or less continuous, and 

more or less curved.
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Landslides (2)

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse
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Flows

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse

Lava, mud and dense 

snow (wet snow) have 

similar fluid-like 

rheological 

behaviors.Bingham. 

Such a fluid does not put 

itself

in motion only when a 

minimum stress greater 

than a flow threshold is 

applied to it. The 

existence of this 

threshold prevents the 

movement of the fluid 

on slight slopes or for 

small thicknesses.

40

Rockfall and block fall

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse
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Collapses, subsidence

Source: Martin Cyr, Applied Geology _ Engineering Geology. INSA Toulouse Source : Martin Cyr, Applied Geology for Civil Engineering, INSA Toulouse
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Landslide caused by 

poor road 

construction

Landslide

collapse of the bank

Debris flow in the 

creek channel

Rockfall
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Flood risk areas

Source: National Strategy for Management of

risks
44


