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Seismic hazard in Asia*

K. R. Sreenivasan, Director, Internatio-the experience of past catastrophic eventg;onsidering the seismological, geological
nal Centre for Theoretical Physics Sreenivasan advised to work togetherand topographical factors affecting them.
(ICTP), Trieste, Italy has approved a net-and integrate the findings in order to Kossobokov spoke on ‘Quantitative
work project entitled ‘Seismic hazard in consolidate available data with the ulti- earthquake prediction: Basics, implemen-
Asia assessed by pattern recognition ofate aim of predicting and mitigating the tation, perspectives; Earthquake forecast/
earthquake-prone areas, lthgcale seismic impact of such catastrophe. Panza welprediction: Verification, accuracy, limita-
zoning, intermediate-term earthquake precomed the delegates and explained th&ons and unified scaling law for earth-
diction algorithms, and realistic modell- importance of the network project. He quakes and seismic hazard assessment’.
ing of earthquake ground motion in mega-also mentioned about the ongoing netHe also discussed unified scaling law for
cities’. Seven countries, namely India, work projects in North Africa and Latin earthquakes and seismic hazard assess-
China, Pakistan, Bangladesh, Nepal, VietAmerica. He said that this project wasment. He explained that the fractal nature
nam and ltaly participated in this network. conceived a couple of years ago, inspired bgf earthquakes and their distribution in
The proposal is aimed at pre-disaster planshe successfully completed global networkspace implies that traditional estimations
prediction of expected earthquake effectproject (UNESCO/IGCP Project 414), andof seismic hazard for cities and urban
in important cities of South-East Asia, inthe ongoing North African (UNESCO/ agglomerations are usually underesti-
order to reduce the possible impact oflGCP Project 457) and Latin American mated. He compared the results to traditio-
great earthquakes. The first meeting andUNESCO/IGCP Project 487) network nally scaled estimates based on the
workshop of this network project was projects. Panza mentioned that due to abserved recurrence rates in the extended
organized at ICTP by Imtiyaz A. Parvez change in the policy by IGCP and on newneighbourhoods of a mega-city. The gen-
(CSIR Centre for Mathematical Modelling format, the project could not be submittederal level of such an underestimation of
and Computer Simulation, Bangalore),to IGCP and hence it was decided to seekhe rates is too large to be ignored in
inviting at least two delegates from eacha launching support from ICTP. Parvezseismic risk and earthquake loss evalua-
participating country, including researchersalso emphasized the importance of seistions necessary for a knowledgeable dis-
of ICTP, MITPAN and University of Tri- mic hazard studies in Asian countries likeaster prevention and mitigation.
este, ltaly. G. F. Panza (ICTP and Uni-India, China, Nepal, Bangladesh, Pakistan Aoudia talked about active deforma-
versity of Trieste) was the local organi- and Vietnam, as these regions are undetion and earthquake hazard: Models and
zer. The following members were presentsevere seismic threat. The meeting startedase studies. He discussed the different
in the meeting: Shyam S. Rai (India), with a two-days workshop, and the nextlength and timescales of the earthquake
Zhifeng Ding and Wang Guoxin (China), three days were for computational exerci-cycle and the ‘aseismic seismic’ continuous
Tahmeed M. Al-Hussaini and Mehedi A. ses and discussion. The workshop begaspectrum of behaviours that stand as a
Ansary (Bangladesh), B. N. Upreti andwith talks by Panza, Kossobokov, backbone for both earthquake prediction
Harihar Paudyal (Nepal), Farhana andAoudia, Romanelli, Parvez, Vaccari andand seismic hazard assessment. The pre-
Talat Igbal (Pakistan), Cao Dinh Trieu Kuznetsov. sentation bridged seismology, space geo-
and Nguyen Phuong Hong (Vietnam), Panza discussed the problems relatedesy and active tectonics tied through
Karim Aoudia, Fabio Romanelli, Franco with the issues in probabilistic seismicrealistic modelling of both faulting and
Vaccari, Antonella Peresan and Mariangeldhazard assessment and stressed the merithosphere rheologies.
Guidarelli (Italy) and Vladimir and Kos- of realistic modelling of gnend motion Romanelli focused on the ganod
sobokov and Igor Kuznetsov (Russia). Theusing neodeterministic techniques. Hemotion modelling for seismic-hazard
workshop was also attended by the stupointed out two main problems with pro- assessment: Source and site effects. He
dents of the ICTP—ESP diploma course.babilistic seismic hazard: the Gutenbergexplained that in the sedimentary basins
The meeting started with talks by Richter law p-values) and the attenuation generation of the local surface waves and
Sreenivasan, Panza and Parvez. Sreenielations. The former is entirely based onlocal resonance can give rise to a com-
vasan stressed the importance of such the size of the seismogenic zone andlicated pattern in the spatial ground-
network project particularly for the Asian completeness of earthquake catalogue anshaking scenario. For any object of the
region, because this region is under highhe latter depends on the availability ofbuilt environment with dimensions greater
seismic threat and the geological sys-strong-motion records, which also varythan the characteristic length of the ground
tems, starting from the Hindukush to thesignificantly from one region to the other. motion, different parts of its foundations
Andaman and Nicobar through the Hima-Panza mentioned that the quantificationcan experience severe non-synchronous
layas, are quite complex and cover manyf the critical grond motion expected at seismic input. In order to perform an accu-
political and national handaries. With a particular site requires identification of rate estimate of the site effects, and of
parameters that characterize the severitdifferential motion, in realistic geome-
*A report on the First Meeting/Workshop of a and damage potenti.al. SF’Ch, criticaltries it is necessary to make a parametric
Network Project on Seismic Hazard in Asia ground motion can be identified in termsstudy that takes into account the complex
organized at the International Centre forOf €nergy and displacement demands €ombination of the source and propaga-
Theoretical Physics, Trieste, Italy during 4—gthe latter particularly relevant for seismiction parameters. Romanelli showed ex-
Decembe006. isolation which should be evaluated byamples of strong influence of the rupture

CURRENT SCIENCE, VOL. 92, NO. 6, 25 MARCH 2007 715



NEWS

and site effects on the ground-motionneodeterministic seismic hazard at natiothe first phase of site-specific micro-
characteristics, in terms of amplitude andnal/regional level and site-specific seismic-zonation study. Participants from Paki-
duration. hazard assessment for megacitiesder stan, China and Nepal have also shown
Parvez spoke about the activities ofseismic threat. He also discussed the relénterest to work on topics (iii) and (iv).
seismic-hazard assessment in India. Heance of input data collection, quality check-Vaccari and Kossobokov had arranged
started with the seismicity map of the Indianing and their proper preparation in digital computer exercises with an example data-
subcontinent which has faced 13 greaform in detail. He explained the computerbase for all the participants. Some of
earthquakes of magnitude greater than 8.@xercises which had been prepared for théhem used the example database and tried
during the last 200 years. He also stresseparticipants to try out themselves andto prepare inputs in their own database.
the damages caused by three devastatimgroduce ground-shaking scenarios aGuidarelli, Romanelli and Parvez helped
earthquakes: Bhuj (2001), Sumatra (2004yegional and local scale, performingthe participants in these exercisBanza
and Pakistan (2005) occurred in this cenparametric analyses to test the variabilityconcluded the meeting with the proposal
tury. Parvez explained about the historiesand the robustness of the results. of establishing two data centres; one at
of seismic zoning maps in India, which  All other participants involved in the ICTP, and the other at C-MMACS, and
currently have been modified in 2002 af-project of different countries also pre-the data should be accessible to each
ter Bhuj earthquake. He then showed thesented their activities on seismic hazardpartner of the project. He also requested
first ever neodeterministic seismic hazardand earthquake prediction in their res-Parvez to find partners from Myanmar and
map of India prepared in collaboration pective countries. Indonesia for the network, as these two
with ICTP. He also discussed the at- The following four topics of research Asian countries are highly seismic-prone.
tenuation law of the Himalayan region emerged as appropriate for the networkHe also suggested writing a proposal in
and showed that, for a given magnitude project: (i) Neodeterministic country-wide the framework of IGCP for further partial
the amplitude of seismic ground motionseismic hazard assessment. (ii) Micro-support. Parvez proposed to organize, with
is almost three times more in eastern rezonation studies in megacities of Asianscientific support from ICTP, the next
gion than in the western Himalayas.countries. (iii) Intermediate-term middle- meeting in C-MMACS, during Novem-
Parvez also showed results on the siterange earthquake prediction using CNber 2007, which was agreed upon unani-
specific microzonation studies in India. and M8 algorithms. (iv) Identification of mously.
This area of research is still growing in earthquake-prone areas with morphostruc-
India and a lot needs to be done. Hetural zoning and pattern recognition.
showed examples of realistic modelling All participants agreed to work on the Imtiyaz A. Parvez*, CSIR Centre for
of seismic inputs in Delhi and the varia- above topics. Neodeterministic seismicMathematical Modelling and Computer
tion of time histories due to site propertyhazard assessment will be done at th&imulation, Bangalore 560 037, India;
variations. country-level and six megacities, namelyGiuliano F. Panza,ESP Section, ICTP
Franco Vaccari explained the metho-Kathmandu, Delhi, Islamabad, Dhaka,and University of Trieste, Italy
dologies and computational aspects oDalian and Hanoi have been selected fofe-mail: parvez@cmmacs.ernet.in
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CERTIFICATE COURSE IN BIOTECHNOLOGY

& MOLECULAR MEDICINE
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