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The recent seismological research and studies in India are dominated by 1) studies on the spatio-temporal aspects of seismogenesis and
seismotectonics of the Himalaya and its adjoining regions; 2) Seismological studies on tsunamigenic earthquake and earthquake
pattern of the Andaman-Nicobar subduction region of India 3) studies on seismogenesis and seismotectonics of the Stable Continental
region (SCR) of India; 4) studies on site response, seismic microzonation, earthquake risk, vulnerability, disaster management and risk
mitigation strategies of India; 5) studies on earthquake precursor and prediction of earthquakes in India; 6) studies on seismological
issues of outside India. The extensive seismological research in India is principally aimed at understanding the intricate seismological
processes beneath the study regisra-viselsewhere in the world having analogous seismotectonic and hydrological settings. Several
pieces of outstanding multi-disciplinary detailed studies on the reservoir induced earthquakes have resulted in the formulation of a
comprehensive project of “Deep Crustal Drilling” (DCD) in the Koyna-Warna region by involving several institutions of India to
unravel the hidden mystery involved with reservoir induced earthquake nucleation and generating processes. A series of seismological
publications on challenging issues by Indian researchers in different journals of global repute during the year 2007-2011 gives enough
testimony of quality-based seismological research in India, which has significant bearing on opening up of new avenues for conducting
leading edge advanced seismological research in the regional and global perspectives.
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Risks & Precursors

An Overview institutions [e.g., National Geophysical Research Institute
. . . ) . , . (NGRI, Hyderabad, A.P); Institute of Seismological

India has a history of pioneering seismological research ingagearch (ISR, Gandhinagar, Gujarat) [ISR 2009]; Wadia

the solid earth science that resulted in the discovery of the\qtitute of Himalayan Geology (WIHG, Dehradun,

Core of the Earth._ For_ the fi.rst time, identification of the Uttrakhand); Northeast Institute of Science & Technology
surface wave and its distinction from the body wave on the(NEIST Jorhat, Assam); Centre for Mathematical

recorded seismogram of the12une 1897 Shillong Modelling and Computer Simulation (CMMACS
earthquake (Mw 8.7) led to several discoveries of the EarthBangalore); and universities [IIT Kharagpur; [IT Roorkee;
System in the annals of seismological research in the world, 1 Kanpur; IIT Mumbai; 11Sc, Bangalore; University of

Delhi; Jadavpur University, Jadavpur; Krukshetra

In recent years (2007-2011), frequent occurrencesUniversity, Krukshetra; Indian Schools of Mines University,

of macro to micro earthquakes in different parts of India Dhanbad; Manipur University, Imphal; Osmania

and its adjoining regions posed a challenging task to IndianUniversity, Hyderabad; Benaras Hindu University (BHU,
seismological community to conduct a leading edge Varanasi)] seismological research in India progressed in
seismological research. State-of-the-art techniques of multi-leap and bounds during the year 2007-2011. Different
disciplinary geosciences were used to address the principajovernment departments (Indian Meteorological

cause of earthquakes, whose after affects (tsunamisDepartment (IMD); Geological Survey of India (GSI)] and
landslides, avalanches) had major impact on both flora andseveral other institutions of provincial governments are

faunas causing unprecedented and innumerable earthquaki@volved in carrying out seismological monitoring and
hazards in the region. With financial supports of Ministry studies as per their research programs. Seismological
of Earth Sciences (MOES) & Department of Science and research in India got special impetus during this period
Technology, Government of India to various research because of great thrust given to seismological monitoring
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of seismically active regions of India in real-time mode by northeastern Himalaya from spatial extent of great
deploying several sets of advanced versions of earthquakes has been put forth by Kumtaal (2010).
seismological equipments by involving IMD, NEIST, Detailed seismic structure of the under thrusting Indian
Jorhat and WIHG, Dehradun under sponsorship programsplate beneath the Sikkim Himalaya has been assimilated
of the Central and provincial governments. This endeavorby Singh et al (2010) to better understand the nature of
has provided ample opportunity to generate large set ofearthquake source zone, where recent earthquakes occurred
high quality seismological data as a fundamental requisite(Raj et al, 2008; Rajendraat al, 2011). Recent studies
for conducting comprehensive seismological research. made by several researchers in NE Indian region with
) ) ) .. special reference to Shillong Plateau using precisely
_The recent seismological research in India is (e|ocated earthquakes and 3-D travel-time tomography
dominated by 1) studies on the spatio-temporal aspects Oljemonstrated that the nature of crustal heterogeneities has
seismogenesis anq seismotectonics of.the Hlmallaya an%trong bearing on seismogenesis (Bhattacheirgh 2008;
its adjoining regions; 2) Seismological studies on »410: Mishra, 2011). These studies also showed the uneven
tsunamigenic earthquake and earthquake pattern of theyisripution of crustal heterogeneities in the region consists
Andaman-Nicobar subduction region of India 3) studies 4 to|eq and faulted Siwalik mollase sediments of Miocene
on seismogenesis and selsmotgcton|cs o_f the Stgbleage' and separated from the sprawling swampy plains of
Continental region (SCR) of India; 4) studies on sité 15410 its south by the HFT. Two main regional geological
response, seismic microzonation, earthquake risk, ynq crystal discontinuities are demarcated in terms of Main
vulnerability, disaster management and risk mitigation Boundary Thrust (MBT) and Main Central Thrust (MCT)
strategies of India; 5) studies on earthquake precursor and,,4 mapped by 3-D seismic tomography where a close
prediction of earthquakes in India; 6) studies on ¢,rrejation between seismicity and structural
seismological issues outside India. heterogeneities exists. Hidden Oldham fault is studied using
The Himalaya and its Adjoining Regions integrated tools of Seismo—geophysics_in the _ShiIIo_ng
Plateau (Sahat al, 2007) to understand its relationship
Several geoscientists of India and abroad attempted towith the 1897 earthquake (Mw 8.7). Some of researchers
undertake detailed seismological studies of the Himalayanalso estimated path attenuation of the ground motion and
and its adjoining regions using advanced tools of coda estimates using the local earthquakes in NE and NW
seismology because of its complex geotectonic settingsHimalaya to understand the nature of rupture propagation
under which the Himalayan orogen is associated with theand the intensity of seismic shaking during earthquakes in
Indus-Tsangpo suture in the north, the left-slip Chamanthe region (Mohapatret al, 2011; Nayalet al, 2011).
fault in the west, the right-slip Sagaing fault in the east,
and the Main Frontal Thrust (MFT) in the south, extending Besides use of 3-D seismic tomography method in
all the way from the Himalayan range to the Arabian Seaseismological study of the Himalayan region, Indian
and the Bay of Bengal (Mitrat al, 2008; Singtet al, researchers deployed several advanced seismological
2010; Khan et a) 2011a). The intriguing tectonics of the techniques to address the intricate geotectonic issues of
region is reflected by the presence of the Shillong Plateauthe Himalaya and its adjoining regions, such as joint
which is bounded by the active south-dipping Dauki thrust analyses of teleseismic receiver function and Rayleigh wave
as part of the broadly defined Himalayan orogen, becausesurface wave dispersion (Mitet al., 2008; Mitreet al.,
its bounding structure is linked with the transpressional 2011) to determine crustal and upper mantle structure of
system in the Indo-Burma Ranges. Recently, athe Western Bengal Basin and the Himalayan foreland
seismotectonic overview of the Burma-Andaman-Sumatra basin. Caldwelét al., (2009) investigated NW Himalayan
subduction margin preceeding the 2004 off Sumatra megategion to get deep insight into the upper middle crust of
event is well illustrated by Kheet al (2010a). The entire  the region and they identified partial melt into the upper
NE region adjoining Shillong Plateau is studied with new middle crust. Crustal structure of the Darjeeling-Sikkim
earthquake catalogue by Yadetval (2010) ana Das and  Himalaya and Southern Tibet was determined using high
Wason, (2010). Duttat al. (2011) generated South Asia quality seismic data by Indian seismologists in
earthquake catalogue with refined magnitude data usingcollaboration with overseas seismologists and it revealed
regression analyses. An extensive seismicity study of NE,several hidden mysteries of seismogenesis in the region
NW, and Western Nepal and Sikkim Garhwal Himalayan (Actonet al, 2011). Seismo-tectonic model of the Kangra-
region has been made by several researchers to understar@thamba sector of NW Himalaya derived from the precisely
the seismic trend and the current status of stress patternelocated earthquakes using Joint Hypocenter
beneath the region (Thingbaijahal, 2008, 2009; Rajet  Determination (JHD) of earthquakes suggested that
al., 2009; Paudyakt al, 2010; Khanet al, 2011). complex tectonics of the region is a principal source of
Seismological evidence on surface faulting along the seismic potential of the region (Kunetral, 2009), while
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investigation of seismicity in the western Himalaya shed and provided deep insight into the in-situ material
important light on the pattern of seismicity that showed heterogeneities beneath the region (Migtral, 2007a,b;
good correspondence with the active tectonics of the regionDasgupteet al, 2007; Bhattacharyet al, 2007). Kayane
(Lyubushinet al, 2010). Seismological research in the et al. (2007) in collaboration with Indian seismologists
Himalaya region during the year 2007-2011 gave specialdetermined co-seismic and post-seismic creep in the
emphasis on rigorous statistical analyses of backgroundAndaman Islands associated with the 2004 Sumatra-
seismicity data using techniques of earthquake swarms andndaman earthquake. Because of release of huge seismic
clusters identification to understand the subduction moment during the great mega-thrust Sumatra earthquake
kinematics and seismic potentiality of the region by it was realized that the subducting slab might have gone
demarcating seismic moment release gaps as a futureinbalanced, which was studied in detail by Khan (2011).
potential zones for impending moderate to strong Several studies were made to understand the fault
earthquakes in the Himalayan region (Mukhopadhyay etreactivation on the subduction oceanic plate, lithospheric
al., 2008; Mukhopadhyay et al., 2010a, b). The recentdisposition of the subducting plate, rifting history and
occurrence of the™October 2008 Pakistan-Kashmir magmatism beneath the subduction tectonics in the
earthquake (Mw 7.9) has provided ample opportunity to Sumatra-Andaman-Nicobar region (Mukhopadhgbal.,

study the seismogenesis of Kashmir Himalaya and future2009, 2010c; Rajendratal, 2011). An extensive analyses
vulnerable zones beneath the region (Ghosh and Mishrapf earthquake swarms was made to understand the nature
2008a; Khan et al., 2010b), which rekindled the seismic of occurrence of shallow focus earthquakes in the Indian
potential of the Indus-Kohistan seismic zone and its tropics in relation to their seasonal bias by Mukhopadhyay
relationship with the source zone of the past 1974 Pattanret al. (2008, 2010d).

earthquake (Mw 5.9).
g ( ) Stable Continental Region (SCR) of India

The Andaman-Nicobar and its Adjoining Regions ) ) ) )
Despite older geological age, devoid of recent magmatism,

The Andaman-Nicobar region of India represents a very lesser seismic potential, appreciable distance of the tectonic
complex subduction tectonics among the major subductionplate boundary (> 500 km), and slow deformation rate, the
zones of the world because of several issues related tastable continental region (SCR) of India witnessed several
seismotectonic settings associated beneath the Indiarfrequent strong to great earthquakes, causing a huge loss
Ocean. A series of seismological research were carried oubf both property and people in the region. Occurrence of
in the region after the 2004 mega-thrust tsunamigenicthe past damaging earthquakes (e.g., 1993 Latur-Killari;
Sumatra - Andaman earthquake (Mw 9.3) because 0f1997 Jabalpur; 2001 Bhuj) in SCR are enigmatic and the
availability of huge high-quality seismological data for the exact cause of seismogenesis is not known (Mishaa,
region. An extensive study from the Andaman segment was2008). By deploying relatively dense seismograph network
made by Andradet al. (2011) to ascertain intraplate in the western India Chope al, (2008) and Rajendran
response to the great 2004 Sumatra-Andaman earthquakeet al (2008) assessed the previous activity at the source
Aftershocks data of the 2004 Sumatra-Andaman earthquakezone of the 2001 Bhuj earthquake based on the near-source
provided several constraints to study seismotectonics ofand distant palaeo-seismological indicators. The seismic
the Andaman-Nicobar region ( Dasguetal, 2007). The anisotropy of the Indian tectonic plate was made by several
research in the Andaman-Nicobar region further extendedresearchers using different techniques, including shear wave
by estimating Coda Q estimates using local earthquakes taplitting to understand the continental scale mantle
understand the nature and extent of seismic wavedeformation pattern and signatures of rifts in the Indian
attenuation in the area (Imtiyatal, 2007; 2008). Ghosh  shield region (Kumar and Singh, 2010; Kuregal., 2010;

and Mishra (2008) analyzed a large number of momentSaikiaet al, 2010). Evaluation of crustal and upper mantle
tensor solutions of the recorded aftershocks in the Sumatrastructures of the eastern Indian shield has been made using
Andaman- Nicobar region to estimate slip vector and strainseismological data recorded by the broadband stations
partitioning and they demarcated several areas for future(Kayal et al, 2011). Some of researchers attempted to
plausible zones of impending big earthquakes beneath theestimate Coda-Q variations in the Kuchchh Rift Basin
region. The subsequent occurrences of moderate to strongKRB) and eastern Indian shield to understand its
earthquakes in the Sumatra-Nias region were very muchseismotectonic implications (Mandal, 2007; Kretral.,
corroborative with these demarcated gap zones by Ghost?2011b). To assess the cause of seismogenic potential of
and Mishra (2008b). The erratic trend of aftershocks the region, major faults of Indian shield have been analyzed
recorded during aftershock monitoring of the Andaman- using fractal analyses with huge set of high quality of
Nicobar region by installing a number of 3-component seismological data (Senguggal, 2011). The 2001 Bhuj
digital seismographs from south to north by Indian earthquake and the Kuchchh rift basin region was studied
seismologists revealed intricate pattern of seismogenesiextensively using new set of seismological data recorded
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by ISR, Gandhinagar, Gujarat (Sharatal, 2008; Chopra  seismic microzonation studies for identified cities and urban
et al, 2010, 2011; ISR 2009) and by NGRI, Hyderabad centers of the country. Geological Survey of India has
(Yadavet al, 2007; ISR, 2008; Mandal and Chadha, 2008; successfully completed the study of generating site response
Singhet al, 2011). Mandal (2007) determined thickness map for most of important cities of India during 2007-2011.
of sedimentary layers beneath KRB using converted phaséAmong them are: Dehradun, Jammu, Ahmedabad,
data recorded by a number of seismograph stations installedamnagar, Jalandhur, Bhavnagar, Bharuch, Agartala,
there in the region. Seismological studies revealed thatSiliguri, Mumbai, Vizag, and Chenai, besides New Delhi,
occurrences of earthquakes beneath SCR of India arelabalpur and Guwahati. The work has been executed by
associated with fluid-related anomalies, which may have different regional offices of Geological Survey of India,
triggered due to the presence of fluid-filled fractured rock located in different parts of the country. Other academic
matrix beneath the source zone (Mandal and Chadha, 2008and research institutions of India, such as IIT Kharagpur,
Mishraet al,, 2008; Singtet al, 2010, 2011). IIT Roorkee, ISR, Gandhinagar, and NEIST, Jorhat are
actively involved in conducting seismic microzonation

~ One of the significant developments in seismology gygies of Indian cities. First level seismic microzonation
in India is the study of artificial water reservoir triggered o already been completed for Jabalpur, Sikkim

earthquakes in well documented seismically active region ,wahati. Delhi Bangalore, Ahmedabad, Dehradun
of Koyna — Warna, Maharashtra, India (Gupta, 2008). chennai and Chandigarh. As there are no detailed
Frequent occurrences _ofmlcro to moderate garthquakes iNyuidelines for adopting appropriate investigations, all
the Koyna —Warna region recorded by the seismic networkiyicrozonation endeavors are not homogeneous. In order

cons_isted of advanced seismograph stations provided 990% fill up such gap MoES (2011b) developed a handbook
quality earthquake data to undertake a comprehensive,, «sejsmic Microzonatishwhich encapsulates detailed

se|smolog|c_al analyse_s for better u_nderstandlng of the_underlying principles and case studies on various
nature of seismogenesis and nucleations of these reservoleq|qgical, geophysical and geotechnical studies beneficial
induced seismicity in the periphery of Shivaji dam of the , the seismic and earthquake engineering community of
region (Sharmat al, 2007; Singfet al, 2008; Mishraet India (Nayak, 2011). Extensive study on small scale

al., 2008; Singfet al, 2010; Gavrilenkeet al, 2010).  ;onation maps in India provided a broad picture of the
Several detailed studies on the reservoir induced g e|s and distribution of earthquake hazard as well as a

earthquakes led to the formulation of a comprehensive gjengific pasis for earthquake resistant design codes and
project of “Deep Crustal Drilling” in the Koyna-Wama oy hected to be a manual for successful seismic

region on sponsorship by the Ministry of Earth Sciences yicro70nation study in India and the country of analogous

(MoES) by involving several institutions. This research geotectonic settings (Bansal, 2011). Gupta (2010) provided

project is directed to understand the fault geometry, ¢omnrehensive guidelines for scientists and engineers such
physm_:al properties of rgck;, fluid composition, pore fluid plans on hazard and disaster risk reduction.
chemistry, heat flow, anid-situ stresses.

Seismic Microzonation, Earthquake Hazards and Walling and Mohanty (2009) provided an overview
Disaster Studies on the seismic zonation and microzonation studies in India.

Researchers adopted different methodologies of mapping
Earthquake is one of the major hazards for India. In recentseismic hazards in India. Parvez and Lyubushin (2010)
years (2007-2011), seismological research in India is generated seismic hazard map using Bayesian approach;
directed to address issues of development of tools forMenonet al. (2010) used probabilistic seismic hazard
hazard assessment especially for earthquake andmacrozonation of Tamil Nadu, Southern India and others
subsequently mapping the parameters necessary for longéMahajanet al, 2010; Yadawet al, 2011) used similar
range planning of the cities. The difficulty of this challenge probablistic approach to estimate earthquake hazard
is manifested in the spatially irregular patterns of damageparameters for NW Himalaya and its adjoining regions.
that are typically observed after major earthquakes (Nayak,Raghukanth and Das (2010) applied deterministic approach
2011). The challenge of urban hazard mapping is to predictto assess seismic hazard scenario for Northeast India. A
the ground motion effects related to various sources, pathholistic microzonation approach for seismic hazard
and site characteristics, not just at a single site but at all theassessment is put forth by Nath and Thingbaijam (2009).
places with an acceptable level of reliability. Development An extensive study on peak ground motion predictions in
of seismic microzonation of major urban centres has, India has been made for different rock sites by several
therefore, been recognized as a priority area of seismicresearchers in diverse tectonic environ of India (Nath and
mitigation programme in India. Ministry of Earth Sciences Thingbaijam, 2011; Parveat al, 2011). Multi-criteria
(MOES), constituted a National Steering Committee in seismic hazard evaluation approach for different cities is
March 2008 to provide overall guidance to undertake applied by different researchers to estimate several sets of
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seismological parameters (Mohanty and Walling, 2007, the Regional Tsunami Warning System for the Indian
2008; Chowdhuret al, 2008; Singtet all., 2008; Nattet Ocean and provided services to many countries in the
al., 2008a,b,c,d; Pat al, 2008; Mohantgt al, 2009a,b,c; Indian Ocean as well.

Nathet al,, 2009; Wallinget al, 2009; Nathet al., 2010; ) . o

Nath and Thingbaijam, 2010; Anbazhagstral, 2010: Selsmolog|c_al research on aftershock monitoring of
Rastogiet al, 2011; Chowdhuret al, 2011; Vaccaret the Andaman-Nicobar Islands after the great 2004
al., 2011), which helped in assessment of earthquake!SUnamigenic Sumatra-Andaman earthquake (Mw 9.3)
hazards in the region. Reassessment of earthquake haza@'®Wed that public panic during and after the great
in Kerala state has been made by Rajendtax (2009) tsunamigenic earthquake had aggravated the disaster

by analyzing historical and current seismicity trends, which SC&nario in the region, which could be reduced significantly
showed that historical seismicity pattern has close PY conducting systematic aftershock monitoring of the
correspondence with the present-day seismicity that carf€9ioN and spreading the relevant seismological information
ascertain earthquake hazardous zone in the region. Sever&irough well planned awareness programs among the
seismic parameters are estimated for Indian region using®®Ple of the affected region (Misheaal, 2007b). An
robust deterministic technique to assess seismic hazard§Xt€nsive study has been made by Jaiswal (2011) to

in different parts of India (Raghukanth, 2010a,b). Recently, 212lyze aftershock sequence of the two great sumatra
Srivastavat al (2010) made a revelation on seismological €arthauakes of the year 2004 and 2005 and they simulated
constraints for the 1905 Kangra earthquake and associatef!in0r tsunami that generated on September 12, 2007 in
hazards in northwest India. A classical study made by the Indian Ocean to determine its effect on Indian coast.
Mishra et al. (2010) to show the role of crustal
heterogeneities beneath Andaman-Nicobar Islands in
coastal hazards, which have potential to dictate the size oln recent years, India has been affected frequently by
earthquakes. Similar approach has been applied by Singhmoderate to large earthquakes that rocked in the Himalayan,
et al (2011) to assess crustal heterogeneities beneath théindaman - Nicobar and the peninsular shield region,
Kachchh, Gujarat and suggested implications of crustal causing sudden damage to both property and people in the
heterogeneities in the earthquake hazard mitigation at theregion. Consequently, India has initiated a systematic
time of evolving a comprehensive hazard mitigation model research plan towards generation of long-term,
for the region. Based on several studies Srikamthl comprehensive multi-parametric geophysical observations
(2010) made earthquake vulnerability assessment ofin seismically active areas, with a view to establish possible
existing buildings in Gandhidham and Adipur cities of relationship between various earthquake precursor
Guijarat. phenomenon and the earthquake generation processes

, ) using multi-disciplinary tools of study, which in turn can
Indian coasts are vulnerable to tsunami hazards lead to earthquake prediction in future.

because of its nearness to the tsunamigenic earthquake

prone zones of Indonesia and Makran. Rajenétaal A study made by Gupta (2007) indicated that
(2008) estimated tsunami hazard implications of the late earthquake forecast appear feasible at Koyna, through
arrival of the 1945 Makran tsunami. India has taken rigorous monitoring of reservoir induced seismicity and
effective steps in mitigating tsunami hazard by conducting its rupture nucleation, which is regarded as a milestone
a series of research in the Indian ocean by the Indianachievement in the field of earthquake precursor versus
National Centre for Ocean Information Services (INCOIS) prediction study for the region. Several studies were carried
(Guptaet al, 2008; 2009). A state-of the-art tsunami out by Indian researchers to diagnose a suitable set of
warning system was set up in October 2007 as outlinecearthquake precursors for both micro and great earthquakes
in the Prime Minister’s twenty-six thrust areas. The system of India. Sinha Roy and Nath (2007) made an extensive
comprises a network of seismic stations including study on precursory correlation dimension for three past
international stations to compute earthquake parametersgreat earthquakes of India, while other researchers (e.g.,
simulated scenarios of traveltime and run-up heights atDasguptaet al, 2010; Shankeet al, 2010; Singtet al.,
1800 coastal locations in the Indian Ocean, 2010) identified a probable precursor derived from
observing platforms for sea level variations, both in deep precursory earthquake swarm, cluster analyses and from
sea and coast, robust communication and disseminationthe anomalous pattern of the recorded seismicity in the
system, data centre and decision support systemregion to predict nextimpending earthquake in the northern
In last three years, many earthquakes larger than 7-Burmese arc and the western Nepal Himalayan region.
magnitude, which can cause tsunami, did occur.Panthiet al. (2011) developed time-predictable model
In all such cases necessary advisories were provided to alhpplicability for earthquake occurrence in the northeast
concerned within 15 minutes. This system is recognized aslindia and its vicinity to study a suitable precursor to predict

Earthquake Precursor and Prediction Studies
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earthquakes in the region. Yadaval (2010) studied 2004 Sumatra earthquake. Researchers analyzed the 2008
regional time and magnitude predictable model for long- Sichuan/Wenchuan earthquake (Mw 7.9) to understand
term earthquake prediction in the vicinity of October 8, what caused the genesis of such earthquake in the Sichuan
2005 Kashmir Himalaya earthquake and showed thatbasin of China (Guptat al, 2008; Ghosh and Mishra,
intricate seismotectonic settings of the region are much2008). The recent ¥IMarch 2011 Tohoku earthquake (Mw
more susceptible for impending moderate to strong 9.0) is well studied by several Indian researchers
earthquakes because of unique pattern of seismicity andRajendranet al,, 2011; Mishraet al, 2011). Seismic
earthquake clusters. Paudyetl al. (2010) studied imaging of the upper mantle under the Erebus hotspot in
characteristics of earthquake sequence in the northerrAntarctica has been made by Guptaal (2009); while
Himalayan region of south central Tibet to identify the area in the vicinity of Aswan Reservoir Lake has been
earthquake precursors and locations of potential area ofseismically imaged by Haggagal (2009) in collaboration
future earthquakes. Ministry of Earth Sciences, with Indian seismologists. Rait al. (2009) analyzed
Government of India has initiated a flagship program on seismic signatures of Pan African orogeny to understand
earthquake prediction study by establishing a separateits implications for the southern Indian high-grade terranes.
division of “National Project on Earthquake Prediction Detailed estimates of structural heterogeneities in the crust
(NPEP)” for India and its adjoining region to identify and upper mantle beneath Taiwan and 3-D seimic imaging
potential precursors for earthquake by applying integratedof the 2004 and 2007 Niigata earthquake, Japan source
techniques of seismo - geological-geophysical studies inzones are made by Waagal (2009a, b) in collaboration

the region (MoOES, 2011a). Wadia Institute of Himalayan with Indian seismologist and furnished interpretation of
Geology has also been involved in active seismological structural heterogeneity and its bearing on seismogenesis.
research since 2007 in monitoring earthquake prone zonesndian seismologists estimated crustal heterogeneity of the
of the north western Hiamalaya through establishments ofsource area of the Noto — Hanto earthquake (Mw 6.6),
multi-parametric geophysical observatories in real-time Japan to better understand the source mechanism of the
mode to identify precursors for earthquake, which can beearthquake (Padhgt al, 2011) in collaboration with
used for earthquake prediction studies in the region. Japanese researchers using high quality seismological data
Geological Survey of India has indulged in studying recorded there by dense seismic network in the Hanto
earthquake precursory studies through continuousregion of Japan.

monitoring of seismicity by establishing three permanent

seismic stations (Agartala, Adampool and Itanagar) in the The extensive seismological research in India is

northeast India. principally aimed at understanding the intricate
seismological processes beneath the study retges-vis
Studies on intricate Issues of Outside India elsewhere in the world having analogous seismotectonic

] ) ) ) ) and hydrological settings. The recent trend of a series of
Seismological research in India during the year 2007-2011ggearch publications in various journals of global repute

are found to extended beyond the Indian boundary because, giterent aspects of seismology by Indian researchers
pf occurrences of several damaglng earthquakgs, els_ewhersuring the year 2007-2011 gives enough testimony of
in the world. Kayanet al (2007) in collaboration with 4, 5jity-based seismological research in India having
Indian geoscientists conducted an extensive study in thesignificant bearing on opening up of new avenues for

Andaman-Nicobar region to assess the co-seismic and postonycting advanced seismological research in the regional
seismic creep in the Andaman Islands associated with the, 4 global perspectives.

segment, Bull. Seismol. Soc. Amer., v. 101, no. 2, p.506-514,
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