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Question 12: Discuss the methods of measuring the intensity and magnitude of earthquakes.

How are seismic ones demarcated? 20 marks. mw_ 1)) PWMJ C. 20| -g_']

Answer 12:

In

ion:

An earthquake is a natural phenomenon characterized by the sudden release of energy
in the Earth's crust, resulting in the shaking and vibration of the ground. It is caused by
the movement of tectonic plates beneath the Earth's surface.

Body:
Methods of M il -
1. Mercalli Intensity Scale: This scale measures the intensity of shaking

experienced at a particular location based on observed effects on people,
buildings, and the environment. It is subjective and varies from place to place
within the affected area.

Modified Mercalli Intensity (MMI): An adaptation of the Mercalli Intensity Scale,
MMI accounts for modern building practices and urbanization. It provides a more
standardized way of measuring earthquake intensity.

European Macroseismic Scale (EMS): Used primarily in Europe, this scale
assesses earthquake intensity based on observed effects and damage to
buildings and infrastructure.

Methods of Measuring Magnitude:

b

Richter Scale: Developed by Charles F. Richter in 1935, this scale measures the
magnitude of an earthquake based on the amplitude of seismic waves recorded
by seismographs. It is logarithmic, meaning each whole number increase
represents a tenfold increase in amplitude.

. Moment Magnitude Scale (Mw): This scale measures the total energy released

by an earthquake, taking into account the area of the fault rupture and the
displacement of the Earth's crust.

Surface Wave Magnitude (Ms): Surface waves are the largest and slowest
seismic waves, and this scale measures earthquake magnitude based on the
amplitude of these waves.

Demarcation of Seismic Zones:



- e ggﬁg}‘&ewrygy Geography Optional 2019 - Paper 1

e Seismic zones are demarcated based on various factors including historical
earthquake data, active fault distribution, and tectonic settings. These zones are
crucial for assessing earthquake hazards, developing building codes, and
planning land use.

e For example, the United States and India both have seismic zoning maps that
classify regions into different hazard levels based on the likelihood of
experiencing ground shaking. These maps aid in emergency preparedness and
risk mitigation strategies.

Earthquake = - Fault

Seismic waves

In conclusion, the measurement of earthquake intensity and magnitude involves various
scales and methods tailored to assess different aspects of seismic activity. Seismic
zoning plays a vital role in identifying high-risk areas and implementing measures to
minimize the impact of earthquakes on human lives and infrastructure.
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Previously, earthquake zones divided into five zones with respect to
the severity of the earthquakes, but Bureau of Indian Standards [IS
1893 (Part I):2002], has grouped the country into four seismic zones.;

the first and second seismic zones were unified.

The bureau of Indian standards is the official agency for publishing
the seismic hazard maps and codes. It has brought out versions of
seismic zoning map: a six zone map in 1962, a seven zone map in
1966, and a five zone map 1970/1984.



Seismic Active Zone

Seismic Zone 11

Area with minor damage (i.e., causing damages to structures with
fundamentally periods greater than 1.0 second ) earthquakes
corresponding to intensities V to VI of MM scale ( MM - Modified
Mercalli Intensity scale). It covers the areas which are not covered by

other three seismic zones discussed below.

Seismic Zone III

Moderate damage corresponding to intensity VII of MM scale. It
comprises Kerala, Goa, Lakshadweep islands, remaining parts of Uttar
Pradesh, Gujarat and West Bengal, Parts of Punjab, Rajasthan, Madhya
Pradesh, Bihar, Jharkhand, Chhattisgarh, Maharashtra, Orissa,
Andhra Pradesh, Tamilnadu and Karnataka.

Seismic Zone IV



Major damage corresponding to intensity VII and higher of MM scale.
It covers remaining parts of Jammu and Kashmir and Himachal
Pradesh, National Capital Territory (NCT) of Delhi, Sikkim, Northern
Parts of Uttar Pradesh, Bihar and West Bengal, parts of Gujarat and

small portions of Maharashtra near the west coast and Rajasthan.

Seismic Zone V

Area determines by pro seismically of certain major fault systems. It
is seismically the most active region, and comprises entire
northeastern India, parts of Jammu and Kashmir, Himachal Pradesh,
Uttaranchal, Rann of Kutch in Gujarat, part of North Bihar and
Andaman & Nicobar Islands.

Earthquake zone V is the most vulnerable to earthquakes, where
historically some of the country's most powerful shock have occurred.
Earthquakes with magnitudes in excess of 7.0 have occured in these

areas, and have had intensities higher than IX.



