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Installation of 300 strong motion accelerographs in
seismic zones IV and V and some thickly populated
cities of zone I11 In North and North East part of
country.

Connectivity with the station through VSAT / Leased
Line /modem for monitoring operating status of the
Instruments and quick downloading of events.

Keep the strong motion network operational so that
any future moderate to strong earthquake gets
recorded.

Data collection, processing, interpretation,
dissemination and archiving.



298 Instruments have been installed Iin the states of
Uttarakhand, HP, Punjab, Delhi, Rajasthan, Haryana,
Bihar, WB, Sikkim, A&N, UP, Assam, Meghalaya and
Mizoram.

Installations done in DM / DC / SDM office premises
near or inside NIC office (in Districts).

Connectivity through NICNET established at all district
headqguarters.

Connectivity through SWAN Iin Himachal Pradesh,
Uttarakhand, Punjab and U.P.



Data flows field stations to NIC head quarter at Delhi
through VSAT or Leased Line of NIC. From Delhi to Roorkee
data flows on 2 MBPS leased line.

All the accelerographs connected to NICNET are checked
from Roorkee regularly.

Trigger threshold set at 0.005g In general and at several
station lowered to 0.001g.

Network has recorded about 500 time histories from 198
earthguakes in a span of about five years.

A website having address www.pesmos.in developed
through which data i1s being disseminated to registered
users of the website.

About 150 users registered on www.pesmaos.in.
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Installed Stations

SNO STATION NAME

SNO STATION NAME

I
241 Wazib

had
242 Hichisal (Bhews)

2 Raja Garden
283 inderprastha University
1

283 Dl Jal Board,
288 Swarn Sheadhanand Cologe,

23 Yomuna Vit
04 Ridge Obseratory, A0




A Typical Field Installation of Instrumentation
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LARGE NUMBER OF

REMOTE SITES
\ Insirument
HUB SITE

installed in field

= 18

Instrument
installed in field

B

Instrument
installed in field

A Schematic Diagram of Data Flow Using NICNET



Delhi Instrumentation

20 Instruments have been installed at different
locations in Delhi.

Out of these 20 instruments, 12 instruments are
K2 of Kinemetrics while 8 are GSR 18 of GeoSig of
Mission Mode Project.

All installations in Delhi made in free field.

At all 20 locations, we have established
connectivity through MTNL broadband.



Number in figure Location of Station

1 Indira Gandhi Institute of Physical Education, Vikaspuri

2 Indian Institute of Technology

3 Maharaja Agarsen College, Mayur Vihar

4 Swami Sharadhanand College, Alipur

5 Netaji Subhash Intitute of Technology, Dwarka

6 National Power Training Institure, Badarpur

7 Venkteshwar College, Dhaula Kuan

8 Bhim Rao Ambedkar College, Yamuna Vihar

9 Zakir Hussain College, JLN Road

10 Govt. Engineering College, Jaffarpur

1 Delhi College of Engineering, Bawana Road

12 Indira Gandhi National Open University, MaidanGarhi

13 Guru Gobind Singh Inderprastha University, Kashmiri Gate
14 Shivaji College, Raja Garden

15 Jawahar Lala Nehru University, New Mahrauli Road

16 Delhi University (Pedestal ready, installation not yet done)
17 Acharya Narender Dev College, Govindpuri

18 Jamia Milia University

19 Delhi Jal Board, Karol Bagh

20

Indian Meteorological Department Ridge

Table 1: Delhi Strong Motion instruments location
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A Diagram showing connectivity of accelerographs in Delhi



Some Works

Development of strong ground motion parameters,
validation of existing attenuation relationship and
making attenuation relationship and / or neural
network model most suitable for our country.

To understand propagation and site response
characteristics of the sediments that underlie and are
thought to produce large site amplification and
seismic hazard. .

Classification of all field station .

Validation of theoretical simulation of strong ground
motion using recorded strong motion data.

Preparation of almost real time shake maps
Immediately after major events.

Develop algorithms for earthquake early warning
system.



- An attenuation relationship for peak horizontal
ground accelerations for North-East region In
India has been developed. The data base consists
of 214 peak ground horizontal accelerations from
25 earthquakes recorded by strong-motion
stations and arrays in India. The database
consists of earthguake from 1986 to 2010, with
magnitude ranging from 4 to 6.8. The attenuation
relationship proposed is

log (A) =-1.2151 + 0.5161M - 1.5299 log (R + e0-5873M)

where A Is the peak ground acceleration (g), M is
the magnitude, and R is the hypocentral distance

from the source. The residual sum of squares is
0.2855.



Comparison with Sharma(2009) &
Boore and Atkinson(2008)
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Comparison with Sharma(2009) &
Boore and Atkinson(2008)

MS5R100

M6R100

M7R100

It can be seen that new
model behaves similarly
with the previous
relationship like Sharma
(2009) and Boore and
Atkinson (2008) at all
distances with magnitude
of 6, behaves very well
with magnitude of 5 but
gives high acceleration at
magnitude of 7 and vice
versa for Sharma (2009).



Site Effects In Delhi

=Site effects estimated at 55 places In
Delhi using Standard Spectral ratio.
sAmplification higher at sites near
Yamuna river. Amplification at these
sites ranges from 10 to 30.

At sites falling on quartzite
formations, amplification is 2-5.



Amplification Map
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Stations of DDSMN

Stations of DDSMN categorized in three different types:

m Stations having high amplification and fundamental
frequency below 2 Hz, such as Alipur, IIT, NSIT, GGSIU,
DCE, and DLU, may be categorized as high amplification
site.

m The sites such as Raja Garden, NPTI, and Jakir Hussain
with moderate amplification and fundamental frequency
between 2 and 4.5 Hz may be categorized as moderate
amplification sites.

m NDI, DJB, JNU, and ANC, falling on quartzite formation,
having less amplification and fundamental frequency
above 4.5 Hz, may be categorized as less amplification
sites.



Classification

m Based on modifying Borcherdt (1976)
classification

m Based on physical descriptions of the near
surface materials

m Rock/soll types.

® Information about the site geology have been
gathered from maps viz., Seismotectonic Atlas
of India and Its Environs, Geological Maps of
India and books.



Classification

Information on rock types obtained based on color
coding of the Seismotectonic Atlas of India representing
particular rock type.

The stations falling under pink color represent firm and
hard quartzite and dolomite rocks and hence classed as
A.

The dark yellow represents sandstone, slates, limestone
and dolomites and classed as B.

The strong motion stations falling in the region of light
yellow color are represented by soil and classed as C.



Site class for strong motion
accelerographs (SMA)
station by modifying
Borcherdt(1976).

A

General description Shear wave velocity

Firm/hard rocks 700 m/sec - 1620

(Fresh and compact metamorphic m/sec

e.g. gneiss, schist, migmatites,

phyllites, quartzites, dolomites and

igneous rocks e.g. granites,

granodiorites, granitoids, basic

volcanics).

Soft to firm rocks 375 m/sec - 700 m/sec

(Sedimentary rocks e.g.,

sandstone, sltstone, shale,

limestone)

SOILS 200 m/sec - 375 m/sec

(Alluvium, slope wash material,
Aeolian).
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Preparedness for Earthguake
Early Warning (EEW)

»Feasibility studies are being done for EEW system for Delhi
centric northern India.

=*MBT about 200 Kms and MCT is about 300 Kms from Delhi.

*Dense Instrumentation required along these features to
capture ground motion from epi-central region.

»|nstallations necessarily required at to be done even at
village level with VSAT connectivity.

"Present Iinstallations need up-gradation of acquisition
software for real time streaming .



Conclusions

m Indian National Strong Motion
Instrumentation Network has started
yielding good SM data set for India.

m Availability of Indian SM data has started
substantial research on ground motion
studies in India.

®m India I1s preparing for its first EEW system
for Delhi.

m EEW work In India is still at infant stage.

m EEW has lot of scope for Indo-Taiwan
collaborative work



THANK YOU
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