ISSN 040%9-7467

__

The devastating tsunami that hit the coastal areas of South-East
Asia on 26 December 2004 left behind in its wake a wide swath of
death and destruction. Various S&T organizations in the country
are working towards reactivating the capabilities to deal with
suchdisa "'_'5in future. This issue presents:
il Storming Session.
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Brain Storming Session on the
Great Tsunulm Event of 26 De:ember 2004 at IHS&

:‘ﬁ’iS a colossal earthguake in the bed
of the Indian Ccean, measuring 9.0 on
the Richter's scale, violently shook the
sea floor, one of the deadliest known
tsunamis ensued that caused
devastation of immeasurable
magnitude in the coastal areas of
South-East Asia. It was the early
morning of 26 December 2004 when
this earthquake occurred about 200
krn off the west coast of Sumatra, and
in a few hours, it led to unprecedented
loss of human life and damage to
property in many South Asian countries
including India. The ring of destruction
spread through nearly a dozen
countries, kiling people of at least 40
nationalities,

The total death toll estimated
to be about 3 lakh is indeed shocking,
even as thousands of people are still
reported to be missing. The worst hit
nation is Indonasia where a staggering
2.4 lakh pecple are listed as dead or
missing. The toll in S Lanka, which
was second hardest hit by the
catastrophe, is about 31,000, In India
about 11,000 people are reported to
be dead in the Andaman and Nicobar
lslands, Tamil Nadu, Pondicherry,
Kerala and Andhra Pradesh, Deaths
reported  elsewhere are also
frighteningly high as in Thailand 6000
people are estimated to have perished,
300 in Somalia and quite a few in
Myanmar, Maldives, Malaysia and
even Tanzania.

Subsequent to the mammaoth
devastation unleashed by tsunamis in
the entire coastal belt of South-east
Asia, the Department of Science and
Technology (DST), under the Ministry
of Science and Technology,
Government of India, has been
reactivating the nation's capabhilities in
dealing with such disaster in the
future.

Seated on dais during the Brain Storming Session on the Greal Tsunami Event
held at INSA (frans fef) are: 120 G0, Gupta, Head, Seismology DST;
Dr R.A. Mashelkar, President INSA, DG-CSIR, and Secratary, DSIR;
Prof. V8, Ramamurthy, Secretary, DST: Shri Kapil Sibal, Minister of State for &7 and
Ocean Development; and Dr Harsh K, Gupla, Secrelary, DOD

DST, jointly with the
Department of Ocean Development
(DOD) and the Indian Mational
Science Academy (INSA), organized
a Brain Storming Sessicn on 21 and
22 January 2005 at INSA. The
objective of the Brain Storming
Session was to bring together
experts from within the country and
abroad to evaluate the existing
technologies and the available
expertise on early tsunami warning
systems, and eventually work towards
setting up a tsunami waming system
in the Indian Ocean. This important
event was attended by nearly 200
participants from India and experts
from abread including USA, Canada,
Japan, Germany, Indonesia and
Russia as well as representatives of
the UN and visual and print media.

Inaugurating this two-day
Brain Storming Session, Shri Kapil
Sibal, Hon'ble Minister of State for
Science & Technology and Ocean

Development, Government of India,
said, "MNature will continue to strike us
through processes that are part of the
evolution and growth of our planet,
However, it is the responsibility of the
scientific community to understand the
phenomenon and devise newer
strategies for disaster mitigation and
management.”

Giving a broad picture of
tsunamis across the world, Shri Sibal
further said, “While more than 790
tsunamis have been recorded in the
Facific Ceean since 1800, the recent
fsunamiwas just the second to hit India
during this period. The first tsunami to
reach the Indian mainland in the last
100 years cccurred in 1941 and it was
triggered by an earthguake in the
Andaman and Micobar region. But it

vas not comparable in  its
devastating power to what we saw
last month. Thus, it was only
reasonable to believe that the recent
tsunami was the largest to hit the
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Indian coast since recorded history
and, in that sense, it literally caught
us unawares.”

Referring to the existing
tsunami warning system, Shri Sibal
said, “A sophisticated netwaork is
installed in the Pacific Ocean Region.
However, it is not fully accurate in its
forecasting. The shortcomings may
ke due to lack of complete

understanding of the complexities
involved in the earthquake processes
and tsunami generation”. Shri Sibal
called upon the paricipants not only
to deal with forecasting but also
suggest associated measures which
should be put in place, for example,
information flow from scientists to
administrators and the people at
large especially in situations where
there is power breakdown, supply of
ready to use nutritious food, potakle
water etc.

Prof. V.5. Ramamurthy,
Secretary, Department of Science
and Technology; Dr B, A. Mashelkar,
President, Indian MNational Science
Academy, who is also Secretary of
Department of Scientific & Industrial
Research and Director General of
CSIR; and Dr Harsh K. Gupta,
Secretary, Department of Ocean
Development, also addressed the
inaugural session. Prof, Ramamurthy
pointed cut that the country has a
substantially good network of seismic
stations, with network of selected
stations for near-real time monitoring
of earthquakes., However, it is
necessary to strengthen the existing
network and to link more of them to
the central processing centre to
obtain results faster. He also called
for upgradation of communication
network for quicker transfer of
information and forging alliance with
other regional networks. Suggesting
that the vear be observed as 'The
Year of Disaster Awareness’, Prof.
Ramamurthy informed that the

present Brainstorming Session
would be followed by a series of such
programmes (the present event was
follcwed by a Brainstorming
Workshop on Effective Disaster
Warning Systems &  Risk
Communication, organized by
TIFAC, DST on 17-18 February
2005). Dr R.A. Mashelkar
emphasized on the need for R&D in
the area of modeling and simulation
to improve the current level of
understanding of Tsunami
propagation. Dr Harsh K. Gupta
gave an overview of the country's
capabilities in natural disaster
assessment and mitigation.

The deliberations took place
in two technical sessions and a panel
discussion. An overview of the
tectonic setting of the region, by Prof.
V.K. Gaur, Distinguished Professor at
the Indian Institute of Asirophysics;
a review of the events associated with
the great earthquake, by Shri R.S.
Dattatrayam, Director, India
Metecrological Department; and
discussicn on the sea level changes
and tsunami propagation along the
Indian coast, by Dr Satish R. Shetye,
Director, Mational Institute of
Oceanography, provided the
necessary background for the
discussions cn the deployment of a
tsunami warning system in the Indian
Ccean.

The technical sessions
evaluated the available know how
and infrastructure in the country and
the setting up of a new infrastructure
to tone up the country's tsunami
warning capabilities, thereby, helping
to mitigate the loss of life and
property. The possibilities of
collaborations with international
groups having the necessary
experience in tsunami detection and
warning were also discussed,

Experience of those
associated with the Pacific Tsunami

Warning System was an exposure to
the critical issues and limitations,
including the false alarms.

Dr Tad Murthy, President,
Tsunami Society, Ottawa, Canada;
Professor Rainer Kind, Head of
Seismology Section, Potsdam,
Germany; and Dr. Costa Synolakis,
Professor of Coastal Engineering,
University of South California;
discussed the various issues related
to the tsunami warning system for
the Indian Ocean, drawing from their
own experiences with the tsunami
warning system in the Pacific Ocean.
All these speakers also reiterated the
need for collaboration with other
nations. One of the key issues is the
large  distances from the
tsunamigenic scurces, some of
which are beyond the political
boundaries of India. Unless surface
buoys and gauges are deployed
closer to the source, there may be
very little time lag between sensing
a tsunami wave and issuing a
warning. This also applies to sharing
the earthguake data with nearby
countries that would help in
computing the near-real time source
parameters of earthquakes
originating from some of the potential
tsunamigenic sources.

Dr Tad Murthy spoke on
tsunami detection and warning
system for India from an international
perspective. He started off showing
an animation of the tsunami wave
propagation in the Indian Ocean and
explained why the waves became
stronger around Sri Lanka and the
southern most ceastal areas of India.
This was mainly due to: {a)-the wrap
around effect at Sri Lanka, (b) the
presence of amphidronic points near
the region, which are not well
understood because the existing
map is guite old and (¢) the quarter
wave rescnance effect.
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COr Murthy pointed out that
the bottom pressure gauges provide
the best sensitivity and accuracy for
tsunami detection. Therefore,
placement of tsunami recorders is
very important for early warning.
Besides, the effect of surface gravity,
wave dispersion detected in distant
tsunami records brings into gquestion
the accuracy of model for the
numerical simulations of tsunami.
Tsunami registration by satellite
altimeter is possible. The important
prospect of altimetry system should
provide sea surface monitoring to
detect disturbances related to
dangerous tsunamis.

Cr Murthy said that the
Pacific, Atlantic, and Indian Qceans
are connected only through the
southern ocean. As tsunami energy
is not focused into the southern
ocean, basically only three separate
tsunami-warning systems are
needed. The Pacific tsunami warning
system is in existence since 1948
following the disastrous Aleutian
earthquake tsunami of 1 April 1848,
As part of this systemn, there exists
PTWC (Pacific Tsunami Warning
Center) in Ewa Beach, Hawaii and
the Alaska Tsunami Warning Center
(ATWC) in Palmer, Alaska. Regional
centers are there in other Pacific
countries, namely, Japan and Russia.
Compared to the Pacific, tsunamis
are rare in the Atlantic and Indian
oceans, which is why countries in
these regions gave priority to more
frequent natural disasters, such as
cyclones, river floods, ete. In these
countries, good warning systems are
in place for the disasters
encountered frequently, but naot for
detecting tsunamis.

Stressing on the need for an
early warning system for the Indian
Ocean, Dr Murthy said that the basic
compeonents of an Indian Ocean
Tsunami Warning System {IOTWS)
would include the following:

«  Seismographic network

« Tide-gauge network

+«  Computer model simulations
(brain of the warning system)

Based wupon historical
earthquakes and tsunamis in the
Indian Ocean, literally hundreds of
simulations will have to be made
using every possible permutation
and combination. He said that
tsunami travel time charts are
needed for all selected locations
around the Indian Ocean rim.
Eesides, computer modeling is a
very important part of setting up
[OTWS. Dr Murthy was of the view
that a designated tsunami research
centre (TRC) could be established

at the National Institute of
QOceanography (NIO), Goa.
Or Kenji Satake, Mational

Institute of Advanced Industrial
Science & Technology, Tsukubo,
Japan, made a presenfation on
studies of giant (M-9) earthquakes,
based on seismelogical, histerical
and geclogical data, the tsunami
hazard and warning system in the
Facific.

Stating that an early warning
system is imperative for the Indian
Ccean to mitigate the loss of life and
property owing to tsunamis and
storm surges, Dr Harsh K. Gupta
spoke about the India's capabilities,
which could go a long way in its
endeavour to set up a tsunami
warning system. The country
already has a good seismic network,
research vessels, tide gauges, data
buoys, satellites, communication
network and expertise in modeling.

Dr Gupta presented an
action plan, which included various
components, such as expansion and
connectivity of seismic network,
modelling of tsunami generation,
propagation and inundation. His plan
also included deployment of eight
DART systems in the Indian Ocean

and also linking up some of the
seismic observatories to cbtain neat-
real time data on source parameters,
The locations of these DART
systems, however, need to be
decided after more consideration. We
will be alsc required to develop
numerical medels for tsunami and
storm surges with all asscciated
data inputs, set up a dedicated
Tsunarni Warning Centre in India and
operate it on 24x7 basis for
generation of timely advisories, he
added. i

The focus of a presentation
by Shri Bikash Sinha of the
Cepartment of Atomic Energy was on
the anomalous fluctuations of radon,
garmma dose, and helium emanation
from the thermal spring at
Bakreshwar {Mear Santiniketan,
West Bengal} pricr to the cceurrence
of Asian tsunami.

Speaking on space-based inputs
for managing tsunami disasters, Dr
B. Manikiam of the Indian Space
Research Organization (ISRO)
stressed on the importance of
establishing  satellite based
connectivity. For example, in the
recent disaster the emergency
communication equipment {InmarSat
& MSE Phones) were rushed on 28
Cecember, and telemedicine facilities
were started at Port Blair (GBP & INS
Hospitals) and 1G Hospital, Car
Micobar, Satellite-based Phone and
Video-conferencing facilities were
made functicnal at nine locations
(Diglipur, Maya Bandar, Rangat, Port
Blair, at Secretariat & Polytechnic
College, Hut Bay, Car Miccbar,
Camorta and Campbell Bay). In
addition, satellite based Video-
conferencing/Telemedicine facilities
are being set up in three large relief
camps in East and West coasts
specifically  for ‘Psychiatric
Counseling' purposes.

Cr Manikiam alsg informed
that as part of satellite and aerial
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surveys being conducted, satellite
images (from IRS, SPOT,
RADARSAT, ENVISAT) have been
continuously acquired and analysed
from 26 December onwards. IRS
images are being continuously
hosted on NRSA's website. These
images are also being provided to all
neighbouring countries. High-
resolution Aerial Photography survey
has been camied out for all affected
areas in India between 27 December
2004 and 14 January 2005. Detailed
damage assessment is also being
carried out for rehabilitation and
reconstruction related activities. Dr
Manikiam stressed that a unique
system for hydro-seismological
activity using pressure, seismic,
photonic and satellite detectors, is
required. This would have potential
applications in tsunami detection,
ocean state monitoring, shipping,
offshore activities, storm surge
detection, etc.

Recognizing the threat for
earthquakes originating from the
Andaman-MNicobar arc, various
studies have been initiated. In
addition to the seismic monitoring,
there are programmes to monitor the
plate deformation using Global
Positioning System (GPS) data.
Research in the following areas
would help in understanding the
geodynamics of the region:

* GPS aided crustal deformation
studies to model the displacement
caused by the massive
earthquake that occurred on 26
December 2004,

« Seismotectonic studies for
studying the stress release,
pattern of displacement and slip
on various segments including NE
India. These studies have great
implication for future seismic
hazard evaluation.

+« The Andaman Islands are also
threatened by future volcanic

activities. There is a strong need
for studying the thermal anomaly
of this region.

Delivering a talk on “Public
Awareness, Education and
International Cooperative
Endeavours’, Dr Satish R. Shetye of
the Mational Institute of
Oceanography (NIO), Goa stressed
that the Great Asian Tsunami was a
wake-up call to get our acts together.
He laid emphasis on the following

points:
+ (Coastal Ccean Observing and
Prediction System (COOPS) with

coastal hazard prediction as a
component.

+ Education system at all levels
(post-graduate to high school) to
sustain effectiveness of our re-
search initiatives including
COOPS.

=« Public access to historical sea
level data would go a long way
to support science of our coastal
ocean regime.

« Support international
programmes to integrate our sci-
ence with the global effort.

Pane! Discussien

The panel discussion was
attended by Shri.Kapil Sibal, Hon'ble
Minister of State for Science and
Technology and Ocean
Development; Prof. V.S8.
Ramamurthy, Secretary, DST; Dr
Harsh K. Gupta, Secretary,
Department of Ocean Development
and Dr R.A. Mashelkar, President,
INSA, Dr Satish R. Shetye, Director.
NIO and Dr. P. Nag, Surveyor
General of India. The focus was on
the future course of action.
Prof. V.5. Ramamurthy proposed an
action plan which involved
strengthening of the earthquake-

monitoring network and upgradation
of the communication network for
near-real time data transfer at a
much faster rate, strengthening of
computing facilities, putting in place
ocean based tsunami warning
systems and integrating tsunami
warning with cyclone warning
system, ete. Although India would
be setting up tsunami warning
system for the Indian Ocean, it may
collaborate with regional partners,
and for this, India would require
support from foreign experts.

Or R.A. Mashelkar
emphasized on R&D in the area of
modeling and simulation to improve
the current level of understanding of
tsunami propagation. Stating that
India has the capability to take up this
work, he suggested that 20-25 top
minds from organizations such as
MO, CMMACS and others should
get involved in this effert. He
stressed on the need for preparation
of vulnerability maps, scenario
building. “Perhaps, we could go back
in time, to about 100 years and sift
through the available data to
strengthen our data base and
modeling studies. Also, the hazard
assessment and mitigation efforts
should not be restricted to tsunamis
alone, but cover all other coastal
hazards where these data and
models would find application,” he
opined.

Dr Mashelkar further said
that while human S&T resource is not
really a constraint, the sitiation in
earth science is not very comfortable,
There is a compelling need to
metivate more bright students to take
up earth sciences; which implies that
we need to improve the job
prospects.

Shri Kapil Sibal endorsed
these views and reiterated his
government's commitment to do
whatever it takes, to put the action
plan to practice.
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10.

11.

12.

13.

Recommendations at the Brain Storming Session
on Great Tsunami Event

Strengthen the National Earthquake Monitoring Network by adding more digital broadband
seismographs, particularly, in regions identified as potential epicenters.

Upgrade the communication networks for near real-time data transfer and analysis.

Upgrade computing facilities and software for quick estimation of the locations and
magnitude of earthquakes.

Forge alliances with other regional and global seismic networks.

Put in place a Global PositioningA System {GPS) network for tectonic movement studies.

Use advances in space technology to monitor changes in the ocean as well as other possible
precursory changes such as radon, helium emissions, groundwater levels, electromagnetic
radiations, etc., prior to earthquakes/tsunamis.

Put in place ocean-based tsunami detection systems including bottom pressure recorders,
tide gauges and radar-based coastal monitoring stations etc., in the region, taking into account
the experience in other parts of the world. While the proposed tsunami detection and warning
system will be specific for India, it may also cater to the requirements of Indian Ocean rim
countries under |I0-GOOS.

Integrate tsunami warning with cyclone and storm surges warning and establish a 24x7 warning
dissemination system/centre in conjunction with National Disaster Management Authority.

Follow uniform standards (as elsewhere in the world) so that exchange of data is easier.
Prepare tsunami inundation and vulnerability maps for different hazard scenarios.

Improve modeling capabilities; develop models for tsunami and storm surges with all
associated data inputs.

Strengthen earth science education in the country, and create more opportunities in earth
sciences.

Strengthen public education/awareness campaign on natural disasters including earthquakes
and tsunamis. :
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CSIR Response to Tsunami Disaster

TI-I'E devastating lsunami of 26 December 2004 left a trail of destruction along coastal regions in the Indian Ocean. With
a death toll that has shockingly touched around 300,000 across Asia, of which around 11,000 reported from the eastern
coast of South India and the Andaman & Nicobar Islands, the sca-based earthquake has come to hold the dubious
distinction of being one of the largest disasters ever in recent history. It is estimated that as many as 2 million people in India
have been rendered homeless, foodless and clothless owing to this fury.

Even as government agencies, international organizations and NCOs rushed to the aid of those in distress, CSIR
too stepped up all efforts to provide succor to the stricken population in the devastated coastal regions.

A number of CSIR laboratories rose above the occasion to offer their scientific and technical skills and other
resources to mitigate the sufferings of those who survived this unprecedented calamity and also to inihiate programmes
that could help the country to deal with such catastrophic natural events. These offers and initiatives included shelter,
food, drinking waler and numerous studies that could improve our knowledge and skills to deal with such disasters and
their after-effects in times to come,

CBRI Support

The Central Building Rescarch Institute (CBRI), Roorkee, sent a team of scientists to the affected areas to
conduct studies particularly from the point of view of construction details, structural facilities, habitat planning,
foundations & soil conditions, prevalent design and living practices. The team discussed the various technological
options and design packages prepared by CBRI with the concerned authorities and local people in the affected areas.
After the feedback these designs arc being modified to suit the requirements and to cater to the needs of the habitants
in the affected areas, :

CBRI is poised to provide backup support in rehabilitation of the devaslaled areas by providing pragmatic
solutions to the repair and retrofit of the existing infrastructure and buildings. The institule is keen to develop its
expertise further in the following areas:

(1) Installation of early warning systems in Indian Ocean

(i)  Tsunami hazard mapping and risk assessment

(iii)  Formulation of guidelines for evacuation procedures

(iv) Designand formulation of guidelines for construction in the coastal areas prone to tsunamis

CBRI is keen to offer its help in the following areas to investigate after-effects of the disaster:

(i)  Damage assessment by scientific surveys

(i)  Evaluation and rehabilitation of the existing buildings

(iii) Tsunami hazard mapping and delineation of high risk areas

(ivl  Reconstruction of the affected areas

{v)  Designs for important structures

{(vi)  Use of local material and techniques to make more safer structures in the affected areas
(vii) Creating awareness amongst people regarding tsunami hazard and destruction

CECRI

The Central Electro Chemical Research Institute (CECRI), Karaikudi, through the Forum for Advancement of
Science of Human Development (FASOHD), a registered, non-profit service society, promoted by and functioning at
CECRI, Karaikudi, collected household articles, non-perishable food items and dresses for distribution to the people
in the affected areas.
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CFTRI—Food for the Hungry

The scientists of the Central Food Technology Research Institute (CFTRI), Mysore, took upon themselves the
mission of providing food for the needy people in the tsunami hit areas. CFTRI undertook the largest production of
instant food inits history. A large quantity of ready-to-eat and ready-to-cook meal packels were sent to Andhra Pradesh,
Tamil Nadu and Kerala. More than two tonnes of food was sent daily to the affected areas for about seven da y¥s to cater
to about 50,000 to one lakh meals.

And it all went according to a plan. The menu was designed to appeal to South Indian culinary tastes. For
instance, for mass cooking in bulk community kitchens, nearly 14 tonnes of rea dy-to-use upma mix was produced. This
was packed in 5 kg packets (along with a sachet of ¥4 pickle), which can be put in warm water and within ten minutes
made ready for serving, This could cater to nearly 50,000 meals.

Then there was the ready-to-eat santbar rice in a retort pouch along with a packet of pickle that could make up
approximately 5,000 meals. In this category, there was also pongal mix (the B3) and Inli Poha which could be put in
warm water and eaten along with pickles. This could also cater to nearly 12,000 meals.

Finally, about 20,000 high protein biscuits and 15,000 packets of energy food such as groundnut and jaggery
were also sent to meet the nutritional needs of children. All these foods not only meet the requirement of calories butalso
give proteins, minerals and other nutrients, which are so important at this point.

CSMCRI—Initiatives to Provide Drinking Water Supply

The Mandapam based unit
of the Central Salt & Marine
Chemicals Research Institute
{CSMCRI), Bhavnagar, geared up
to help provide drinking water
supply in the affected areas by
reverse osmosis (RO) process.
Hewverse Osmosis (RO) and
Electrodialysis Desalination (ED)
plants have been set up by
CSMCRI in the tsunami
devastated areas.

The RO plants received
overwhelming response as people
could be seen coming from far off

places and queuing up to collect Ler: Drinking water  being supplicd (hrough pipline from 500 LeH
the drinking water Suppiies. electradialysis-cum-czonolysis unit installed by CSMCRI al Ayarmpettai,
. Cuddalore, for treatment of mildly brackish water
¢ GE,MCHl als,cl sent its bus Right: Children and adults contributing 1o install second ED unit
with a mobile RO unit for seawater by CSMCRI al Rajapettai, Cuddalore

desalination that has a capacity of
producing around 2000 litres of
water over 4 hours and can
provide drinking water at least in The food being prepared, transported and distributed o the tsunami
two locations within 50 km radius. affected people by CFTRI, The food items comprised — ready-to-use
: : : upma mix, pickle, ready-to-eat sambar rice, pongal mix, imli peha, and
The first ]:‘]J plantwas set L high protein biscuils and enerpy food for the children

at Ayvampeltai. The plant was
connected to the distribution pipeline
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and people could get safe drinking

waler in their taps. The water was -

even certified by the Cuddalore
District Laboratory as being potable.

CSMCRI scientists are also
working to restore damaged rafts so
as to accelerate the pace of
Kappaphycus cultivation. A scientist
has also been deputed to Andaman
& Nicobar Islands and also to Gulf of
Mannar to study the impact of the
tsunami on seawced. Specifically it
is to be seen whether any scaweed
types have been lost or if unknown
nnes have appeared.

CSMCRI is also sending its
scientists to South India to study the
damage tosoil as a result of secawater
ingress and also explore solutions for
the short term where such land could
be put to productive use.

LIrinking water supply from the CSMCRIS
2500 LFH capacily RO plant mounted in
(he Bus, at Akkarapeltai, Nagapaltinam

SERC Shelters

Even though the washed away shelters of most fishermen are non-engineered or semi-engineered, the Structural
Engineering Research Centre (SERC), Chennai, has commissioned a team of three scientists and one technician to
survey the entire coastal stretch from Chennai to Nagapallinam and prepare a report on structural damage and its

Assessment.

Besides Tsunarmi water wall, the Chennai region also experienced tremors due to the earthquake. In view
of this, it is being felt that all public and community buildings should be properly checked and if necessary

retrofitted to be resistant against a certain level of seismic activity.

A scientist of SERC is also being included in the committee being formulated by the Ministry of Home,
Government of India for natural disaster mitigation. SERC has also been chosen as a Resource Centre for training

of engineers in Tamil Nadu in carthquake engineering by the Ministry of Home.

SERC has proposed to take up the following activities to help the disaster-affected victims:

i Structural assessment of damaged buildings and suggesting repair /remedial measures

ii. Advice on temporary/quasi-permanenthabitat that may be putup by various agencies as o their structural

au:h;-.quarC}'.
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