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DHARMSALA AND PALAMPUR CHURCHES, BEFORE THE EARTHQUAKE.
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1905, April 4, Kangra. The earliest large Indian earthquake for which
a well-documented instrumental magnitude (8.6x) can be
assigned. This was a great disaster; the loss of life is stated as
19,000. Instrumental data are not adequate to fix the epicenter.
The meizoseismal area, including Kangra, was on the Tertiary
rocks of the foothills of the Himalaya. An isolated area of high
intensity, lower than that at Kangra but not approached
elsewhere, included Dehra Dun, also in the foothills; this was
separated from the Kangra meizoseismal area by about 100
miles. The available evidence does not support the idea of two
separate earthquakes; it is more likely that there was a great

linear extent of faulting.

Charles F. Richter
1958



HOW OFTEN
LARGE EARTHQUAKES
OCCUR IN
HIMALAYA
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Location map of the study
area In the Krishna and
Dudhnal river valleys close
to the Chedrang Fault in the
Shillong Plateau, northeast
India. The top left inset map
shows the location of four
great Himalayan earthquakes,
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the ssimplified geological map
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the area of intensity X (MM)
of the 1897 earthquake.



C ages of organic samplesrepresenting various seismic eventsin the Shillong Plateau

Event | Sample Minimum Coeval age Maximum age Age-range AD
code age (MPAE)
I AS-1. 1430-1955 AS-33: Modern AS-18: Modern 18972
AS-3: 1425-1955 AS-34: Modern AS-43: Modern
I AS-39: 1050-1415 AS-13:1290-1950 | AS-19:1225-1660 | 1450-1650
AS-31:1240-1950 | AS-28:1290-1950
AS-32:1300-1955 | AS-30:1400-1630
AS-45:1450-1660
1] AS-7. 420-1010 AS-8: 530-1295
AS-7a; 440-1255 AS-24: 790-1300 | 700-1050
AS-10: 660-1280 AS-11: 689-1290 AS-37. 550-1030
AS-22: 540-890 RAS: 645-1017 AS-41: 1020-
AS-23: 400-1000 1460
IV - - AS-16: 240-870 earlier than 600

MPAE = most probable age of the event. Modern = 14C age <50 years. RAS = Rastogi et al.[34]
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Time occurrence Deaths in Deaths in Part- Total
collapsed collapsed house potential
house Deaths
Midnight (sleeping) 40% 20% 344,000
Morning (awake 20% 10% 177,000
and sleeping)
Noon Time (out 10% 5% 88,000
working)

Estimates of Human liveslikely to belost if the Kangra Earthquake of
1995, which claimed 20,000 lives, wasto occur today. (Arya, 1992)
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Date October 8, 2005

Magnitude 7.6 Moment magnitude scale
Depth: 10 Km
Epicenter Location Muzaffarabad, AJK

Countries/ regions Pakistan=India m Afghanistan
affected

Casualties 74,500+ dead (14t deadliest
earthquake of all time) 106,000+ injured




EARTHQUAKE-CAUSED
FATALITIES

1900 - 1949

Industrialised countries
(30%)

Developing countries
(70%)

TOTAL -700 THOUSAND

1950 -1992

Industrialised countries
(1%)

Developing countries
(99%)

TOTAL~500 THOUSAND

Source: OFDA
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Magnitude 1897-1952 1953-2007
M> 7.5 14 2
7.5>M=>7.0 11 9
7.0>M=>6.5 19 25




EQs will continue to occur In
Himalaya

EQ forecast not yet possible

Areas prone to EQ and
damage scenarios are known



e Implementation of building codes of BIS

be made mandatory.

e Retrofit important buildings, situated In
zone IV and zone V of the Zonation

map.

e Microzonation of important cities of the

country Is a must.



DEVELOPING EARTHQUAKE
SCENARIOS IS VERY EDUCATIVE
AND SHOULD BE USED FOR
MITIGATING EARTHQUAKE
HAZARD



I HANK YOU



Seventy percent of Indians live In rural areas In
houses and dwellings made without any engineering
considerations. Methods are available to strengthen
their dwellings by some simple, very Inexpensive

approaches. These should be popularized.

Equally important is to make public aware of what to
do and what not to do before, during, and after
earthquakes. Suitable training at high-school level
would considerably help us in addressing the problem

of earthquakes in the Himalayan region.



