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FOREWORD

| am presenting you this Foreword in the very important year for all the Earth Scientists being the
International Year of Planet Earth (IYPE). As partners of IYPE, it is our duty to draw worldwide
attention to the importance of Earth Sciences. In this direction, the Scientists of the Institute
began to articulate research goals in the context of significant answerable questions that need to
be addressed.

The Institute has added golden feather to its cap with the addition of the facilities such as “LAM-
MC-ICP-MS National facility”, first of its kind in India and high performance computing lab (HPC)
for dynamo studies. Both these laboratories were inaugurated by Dr. Anil Kakodkar, Chairman,
Atomic Energy Commission and also Chairman of Research Council, NGRI. The Institute has
also applied the geophysical tool “Marine Magnetotelluric Technique for offshore oil exploration”
in Gulf of Kutch successfully, which was first of its kind in India. These highly sophisticated
systems have been pressed into scientific service of the highest quality by the dedicated scientists
of the Institute.

Energy is a critical factor for the economic development of any country and one of the basic
needs that determines the quality of life. NGRI has made significant contribution in this sector by
carrying out integrated geophysical investigations deploying controlled source seismics, gravity,
magnetotellurics and deep resistivity sounding techniques and well supported by geochemical
studies. These studies delineated 2 to 3 km thick Mesozoic sediments in Maharashtra which are
vital for oil accumulation. Studies are also being conducted in Eastern Ganga basin, Krishna-
Godavari basin and Kutch onland basin to open new areas for exploration. Efforts to quantify the
Gas Hydrates in fractured reservoir off Krishna-Godavari basin are underway.

Water consumption has tripled in the past 30 years and there is a growing danger that disputes
over this natural resource could erupt into waterwars in future. Realising this defining crisis,
NGRI Scientists have geared themselves to address the issues through network projects. These

- Annual Report: 2007 -210 08 s X
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studies have delineated cavities and vasicular basaltic zones in the Deccan trap region of
Maharashtra and deep tectonic fracture zones in the granitic regions of Andhra Pradesh for
augmenting the water supply.Tracer studies at natural and artificial recharge sites were carried out
in different geological terrains. Integrated studies comprising radio blank tracer technique, neutron
depth moisture measurements, hydro geological and hydro chemical investigations have been
successfully used for understanding natural recharge process in over exploited deep water table
granite watershed, irrigation return flow in basalt watershed and suggested remedial measures for

improving groundwater augmentation and quality reduction particularly fluoride reduction.

Tracer techniques were also successfully used for i) studying the impact of rainwater harvesting
measures on development of rain garden and groundwater recharge, ii) impact of radial arm
wells in coastal sandy area on improving discharge rate, iii) rainfall recharge estimation in
watershed scale and iv) groundwater velocity estimation in industrially polluted area and strategies
for controlling pollution migration.

The Institute has practically demonstrated the efficacy of the rain gardens by developing one
such garden in the campus which has attracted the attention of authorities of Bison Regiment,
Secunderabad and Mumbai Airport. The Institute has made another step forward by designing
and developing an instrument for tracing the rock fractures which has been successfully tested.

Information to reliably estimate damage risk from earthquakes requires long term effort in gathering
seismological data as catastrophic events occur at intervals longer than single human life time.
The data sets obtained from several broadband seismic networks over south Indian Peninsular
shield, NE India have been very useful in understanding the seismogenesis of the inter and intra
plate earthquakes. A genetic algorithm code applicable for modeling the long period seismic Pnl
waves for estimation of crust-mantle structure parameters was developed by NGRI Scientists
which helps in refining the models of velocity structure greatly in future. Keeping in view of the
vulnerability to earthquakes, six seismic stations have been installed in NE India and the data is
transmitted to NGRI through VSAT. Monitoring of near real-time seismic activity in the Koyna-
Warna region through a network of 10 digital seismic stations has resulted in prediction of a M~
4.0 earthquake between the period 10" October, 2007 and 25" October, 2007 with focal depth of
less than 8 km. An earthquake occurred on 14" October, 2007 with a magnitude of 3.4 and a
focal depth of 5.4 km within the radius predicted by the scientists. Another success story relates
to the prediction of the direction of Tsunami caused by the September 12, 2007 Bengukulu mega
earthquake. NGRI Scientists predicted that the directivity of Tsunami was towards open ocean
and that India would be safe from Tsunami. This result was obtained 212 hours before the predicted
arrival time of Tsunami wave at Chennai.

Keeping in line with the mission of CSIR to provide scientific and industrial R & D that maximizes
environmental and social benefits for the people of India, the institute’s research programs are
designed to understand the anthropogenic impact of industrial pollution.

NGRI



The Institute has taken up projects to understand the sources, transport and distribution of geogenic
and anthropogenic toxic elements and their effect on human health. Based on the integrated
approach involving geophysical, geochemical and hydrogeological studies, sites were identified
for establishment of Treatment and Storage Disposal Facility (TSDF) in Ranipet area and
Perundurai of Tamilnadu. Kerala Pollution Board has utilized the expertise of NGRI in detecting
the underground pipelines/drain that carry untreated industrial water into Periyar river over a
stretch of 5 km on either side of the industrial belt. These investigations have sent a strong and
effective message to all the industries sitting on the riverbank. Recently, the Institute has embarked
on cutting edge research on reservoir modeling for enhanced oil recovery using fractals and
carbon sequestration which has a great economic and societal relevance.

With its mandate to continuously strive to meet the energy demand, NGRI has successfully
identified the basement conductors suitable for Uranium exploration. Several of the conductors
identified show alteration type of magnetic anomalies with an estimated depth varying between
30 m and 100 m. NGRI has also concentrated on PGE mineralization studies in black shales of
Mangampet Baryte mines of Andhra Pradesh which has not been taken up so far by any other
organization.

NGRI scientists are constantly in pursuit of understanding the Indian lithosphere and try to peep
into the earth’s interior using the state of art equipment and expertise. The latest addition of the
geochronological labs have made it possible to address a wide spectrum of problems ranging
from the origin of rock to present day land forms. The Institute is always ready to address the
strategic needs of country such as “National Legal Continental Shelf Program” which has
strengthened India’s claim on right to acquire larger area beyond the present Exclusive Economic
Zone (EEZ) which is vital for offshore exploration. The expertise of our Scientists has also been
utilized by the Government of Myanmar for demarcating their EEZ. The studies on carbon and
oxygen isotopic composition in underwater corals is yet another area where the Institute has tried
to establish the past record of the climate, so that the future predictive climate models can be
made.

The permanent seismological observatory at Maitri Antarctica has been upgraded with new
GURALP-3T seismometer and Reftek DAS-130. The continuous GPS monitoring station has
also been upgraded with new Topcon GNSS Receiver GB-1000, and the GPS data is being
contributed to Scientific committee on Antarctica Research (SCAR).

The scientists supported by the technical officers have been working continuously to keep the
momentum of publications by publishing 130 papers in SCI Journals of high impact factor including
“NATURE?”. This has been achieved inspite of the depleting strength of productive staff due to
superannuation. Besides this, the forty four technical reports brought out by the Institute speaks

volumes of the work carried out under different grant in aid, collaborative and sponsored projects.
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As part of our continuing endeavour towards generating forward looking ideas and research
programs as well as extending the new ideas to scientists of other organizations, the Institute
organized seminars on (1) “Exploration of Platinum Group of Elements and (2) Manmade
Triggered seismicity and prospects of its application for earthquake control”. The deliberations
gave valuable inputs for the respective future research in the fields. In the National Science
Congress organized at Visakhapatnam, a session was dedicated to Earth Sciences in which
many scientists of NGRI presented their papers to commemorate the International Year of Planet
Earth.

In recognition of the outstanding research contributions, the Scientists of the Institute received
FAPCCI Award by AP Chamber of Commerce, Lorenz Award Lecture of American Geophysical
Union, 2007, IGU Krishnan Gold Medal and Decennial Awards, to name a few. As many as six
Scientists of the Institute received the prestigious National Mineral Award — 2006 which clearly
speaks of the excellence of the research endeavors of the Institute. Besides these awards, the
Scientists have been named as Fellows, Chairman, Bureau Members and Members of various
International and National Scientific Committees.

The multifaceted achievements made during the year are a tribute to the high scientific caliber
and professional competence of the Institute’s staff as well as to their sense of dedication and
discipline. | thank them all for their wonderful display of scientific temper.

M
(V.P. Dimri)
Director
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In accordance with TUV CERT procedures, it is hereby certified that

NATIONAL GEOPHYSICAL RESEARCH INSTITUTE
Uppal Raod, Habsiguda, Hyderabad 500 007, India

applies a quality system in line with the above standard for the following scope

Audit Report No. 2.5-1919/2000 Initia certification 28.06.2001
TOV CERT Certification Body Mumbai, 26.03.2007
atTWNORDcERTGuﬂ-I

This cerification was conducted in accordance with the TUV CERT auditing and certification
procedures and is subject to regular surveillance audits.
TUV india Pvt. Lid., 801, Raheja Plaza — 1, L.B.S. Marg, Ghatkopar (W), Mumbai - 400 088, India  www.tuvindia.co.in
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