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A. PROJECT IDENTIFICATION 
 
1. Title of the Project : Microzonation studies in Trans-Jamuna area of 

Delhi City using micro-tremor measurements. 
 

2. Duration of the project : 3 months 
 

 
  

Expected date of 
commencement 

October 1, 2001  

 
  

 
Expected date of completion 
 

 
December 31, 2001 

 
3. 

 
Field  of S & T covered by the 
proposal : 
 

 
Earth Sciences : Seismology 
 
 

 Key  words qualifying the scope 
of the proposal: 

Seismic Hazard Assessment, Site response, 
Microtremors, Microzonation. 

 
 
4. 

 
Project Investigator/Project coordinator (PI) & collaborating institution 
 

 

INDIAN 
 Name  of Principal Investigator               

Designation                         
Institution’s address 
 
 
 
 
Tel:              
Fax :     
Email 

Dr. Sridevi Jade 
Scientist 
CSIR Centre for Mathematical Modelling & 
Computer Simulation (C-MMACS) 
NAL Belur Campus 
Bangalore – 560 037. 
 
+91-80-5274649 ext. 1928 
+91-80-5260392 
sridevi@cmmacs.ernet.in 
  

 
 

Name of Co-Principal 
Investigator 
Designation                         
Institution’s address 
 

Dr. Imtiyaz Ahmed Parvez 
 
Senior Research Associate, CSIR Pool Scheme 
CSIR Centre for Mathematical Modelling & 
Computer Simulation (C-MMACS) 
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Tel:              
Fax :     
Email 
 
 
Project Advisor 
Designation                         
 
Institution’s address 
 
 
 
 
Tel:              
Fax :     
Email 
 

NAL Belur Campus 
Bangalore – 560 037. 
 
+91-80-5274649 Ext. 1910. 
+91-80-5260392 
parvez@cmmacs.ernet.in 
 
 
Prof. V.K. Gaur 
Honarary Emeritus Scientist, C-MMACS 
Distinguished Professor, IIA, Bangalore 
CSIR Centre for Mathematical Modelling & 
Computer Simulation (C-MMACS) 
NAL Belur Campus 
Bangalore – 560 037. 
 
+91-80-5274662 
+91-80-5260392 
gaur@cmmacs.ernet.in 
 

FRENCH 
 

 Name of Principal Investigator                  
Designation                         
Institution’s address 
 
 
 
 
Tel:              
Fax :     
Email 
 
 
Name of Co-Investigator                   
Designation                         
Institution’s address 
 
 
 
Tel:              
Fax :     
Email 

Dr. Jean-Luc Chatelain 
Chargé de Recherche 1ère classe 
Laboratoire de Geophysique Interne et de 
Tectonophysique (IRD) 
BP 53  
38041 Grenoble Cedex 09  
France 
+33 04 76 82 80 26 
+33 04 76 82 80 01 
jlchatel@obs.ujf-grenoble.fr 
 
 
Bertrand Guillier 
Chargé de Recherche 1ère classe 
IRD 
32 Avenue Henri Varagnat 
93143 Bondy Cedex 
 
+33 01 48 02 59 90 
 
guillier@bondy.ird.fr 
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B.  TECHNICAL INFORMATION  

 
1. 

 
Objectives of the Project (in about 200 words, point-wise) 
 
         Delhi – the capital of India  – is a fast growing megacity that influences the 
economic and industrial developments of much of the country. This region has 
experienced many earthquakes since ancient times and faces severe seismic threats 
from the Central Himalayan seismic gap just 250-300 km north of it. The Trans-Jamuna 
part of Delhi is situated on thick soft alluvium soil of Yamuna Sedimentary Basin and is 
subjected to relatively high site amplification by a future earthquake. The objective of 
this project is to prepare a first order microzonation map based on microtremor 
measurements in a 100 sq km area of Trans-Yamuna region of Delhi using Nogoshi -
Nakamura technique (1989). This technique measures the three components of 
background noise at a site and, from these, computes the site-specific resonant 
frequency.  This method involves computing the spectral ratio of each of the horizontal 
components (E-W and N-S) of ground motion relative to the vertical component. It 
gives the better results in estimating the dominant period of a site compared with 
results obtained from the analysis of actual earthquake data. The Nogoshi-Nakamura 
method yields the site frequency response estimate better available at the moment 
and also provides some indication of the amplification to be expected at a site.   
 

2. Justification for collaboration & short information about national and 
international scenario in the proposed area of research  (up to 200 words) 
 
There are no detailed studies available in India on site specific ground motion 
modelling and microzonation studies in megacities. Yet, the need to prepare 
quantitative microzonation studies for several metropolitan cities of India exposed to 
major earthquake hazard has been tragically underlined by the five disastrous 
earthquakes of the past decade. The Co-Principal Investigator of this proposal has 
completed a first order microzonation study of a part of Delhi City (presented at the 
Indo-Italian workshop on Seismic Risk Evaluation at NGRI, March 3-9, 2001). 
Meanwhile, Nath et al., (2000) have proposed the study of site response estimation for 
the microzonation of Sikkim Himalaya using the local strong motion network. Iyengar 
(2000) also published a report regarding the seismic status of Delhi in terms of past 
seismicity, tectonic and geological setting, soil conditions and approximate bedrock 
depth. Such inputs are useful for site specific ground motion modelling.   
 
On the international scenario, several developing countries like the United States, 
Japan, France and Italy have already demonstrated their expertise in this field. The 
researchers at Laboratoire de Geophysique Interne et de Tectonophysique, Grenoble, 
France have the expertise of working with microtremor measurements for the 
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estimation of site effects based on Nogoshi-Nakamura (1989) technique. This 
technique is very famous and used worldwide towards the microzonation studies 
based on the measurement of the three components of background noise at a given 
site. Some of recent examples are Teves-Costa et al (1995), Chavez-Garcia  and 
Cuenca (1996), Bour et al (1998), Jensen (2000) and many others. As already 
emphasized, it would be a highly desirable exercise to prepare a first order site 
specific microzonation map of the Trans-Yamuna part of Delhi city under this project. 
This task can be completed with the complementary inputs available with Indian and 
French scientists under the Indo-French Inter-Governmental Science and Technology 
Cooperation programme. 
 

3.  Description of the project including methodology (up to 400 words): 
 
Seismic microzonation is a procedure for estimating the total seismic hazard from 
ground shaking and related phenomena by taking into account the effects of local site 
conditions. The subsurface and topographic conditions can amplify or reduce the peak 
ground acceleration at a site with respect to what would be expected for firm ground at 
that location. These local effects would then be incorporated in a seismic 
microzonation map. Seismic microzonation parameters, when available, can be used 
jointly with other scientific data banks, integrated in an expert system, to prepare land 
use and urban planning maps fully accounting for the complete interaction between the 
solid earth system, the environmental system and the social, economic and political 
system, in addition to providing well estimated seismic inputs needed for seismically 
resilient building design. The construction of an integrated expert system will make it 
possible to tackle the problem at its widest level of generality and to maintain the 
dynamic updating of zoning models, warranted by new data and the development of 
new strategies for model building. 
Considering the extant situation obtaining in the country, a drastic change is required 
in the basic approach to hazard mitigation that must no longer be considered a post 
disaster activity. To make this possible, it is imperative to invest our resources in 
developing insightful scientific knowledge products that could be usefully employed to 
mitigate the effects of the next earthquake, using all available technologies. As clearly 
underlined by the horrendous losses of lives and properties suffered in the wake of the 
moderate recent Indian events of Uttarkashi (1991), Latur (1993), Jabalpur (1997) and 
the most devastating Bhuj (2001), it is extremely important to anticipate as best as 
possible, the future probable earthquake threats in the country as well as areas of high 
vulnerability, so that effective scientific activities may be initiative now to mitigate their 
impacts whenever they happen to strike again. In particular, we propose to initiate such 
preventive steps for high risk areas in the country, by extending, in a scientifically 
acceptable way, reasonably well tested paradigms developed for similar areas 
elsewhere. 
 
The Nogoshi-Nakamura (1989) technique will be used to obtain first-order 
microzonation map of the Trans-Yamuna part of Delhi City with the use of microtremor 
measurements for the estimation of site effects. This technique has been described in 
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several papers (Jensen, 2000; Bour et al., 1998; Teves-Costa et al., 1995; Chavez-
Garcia and Cuenca, 1996; Nakamura, 1989 etc.) and is based on the following 
assumptions for the fundamental characteristics of microtremors. 
 
1. Microtremors are essentially composed by Rayleigh waves LR, propagating in 

soft surface layers overlying an half-space. 
2. There are four Fourier Spectral amplitudes involved: horizontal and vertical 

components of the motion at the surface and at the bottom of the layers (VS, HS, 
VB and HB), see (Figure 3) 

3. The microtremors are originated by local near surface sources (such as traffic 
and industrial noise) and they have no contribution from deep sources. 

4. The amplification of the vertical component of motion is exclusively related with 
the depth dependence of surface (Rayleigh) waves motion. 

 
Usually it is assumed that the transfer functions of surface layers can be given by the 
ratio 

B

S
T H

H
S =  

 However, considering the great contribution of Rayleigh wave propagation for 
the ambient noise, it will be necessary to convert the ratio HS/HB, in order to estimate a 
transfer function for microtremor measurements. Assuming that the vertical tremor is 
not amplified by the surface layers, the ratio ER defined below should represent the 
effect of the Rayleigh wave on the vertical motion. 
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Assuming that the effect of the Rayleigh wave is equal for vertical and horizontal 
components, it is possible to define a corrected modified spectral ratio, 
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 As a final condition it is assumed that for all frequencies of interest 

     1=
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 Thus, an estimate of the transfer function is given by the spectral ratio between 
the horizontal and the vertical components of the motion at the surface 

S

S
M V

H
S =  

 Some of the above conditions were already tested, experimentally and 
theoretically by different authors (Jensen, 2000; Bour et al., 1998; Teves-Costa et al., 
1995; Chavez-Garcia and Cuenca, 1996; Nakamura, 1989 etc.) 
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   4.  
  

 Plan of Work 
 
a. Two French and two Indian participants will take part in the field work for a month 

from October 1, 2001 in the Trans-Yamuna part of Delhi in about 100 sq. km 
 
b. 440 points will be covered at an interval of 500 meters for micro-tremor 

measurements in the region and will be completed in this period. 
 
c. One Scientist (Dr. I. A. Parvez) will visit Grenoble, France to process the data and 
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finalise the work. The final report will be prepared in December, 2001 and the 
results will be communicated for publication.  

 
 

 
 
 
 
Time Schedule    Indian Responsibilities  French Responsibilities 
 
October 1, 2001  Field work    Bringing the equipments to  
To October 31, 2001 India for Field work and taking 

part as well. 
 
November 7, 2001 
To December 7, 2001        Data Processing at Grenoble, Providing the facilities for  
                                     France. Data processing  
 
December 15, 2001           Finalising the work and preparation 
                                          Of report.            
 
 
5. Number of exchange visit required to achieve the Project Objective  
 
 India to France     France to India 
 
 Number  Duration    Number  Duration 
  
 One  One month                                      Two              One month 
 
6.  Expected  results  of this cooperation  (e.g. joint publications, patents etc).  Are 
any of the expected  results likely to have commercial value? How do you propose to 
share it?  (up to 100 words): 
 
The first goal of the experiment is to obtain a first-order microzonation map of the Trans-
Yamuna part of Delhi City. 
 
At least one joint research paper is expected. 
 
7.  Bio-data of Indian and French investigators (the description should highlight the 
expertise of the PI’s) in the proposed field of work supported by citing relevant 
publications only.  (To be appended in about 2 pages) 
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Biodata of French Principal Investigator 

A. Name:  Jean-Luc Chatelain     

B.  Date of Birth:  07/07/1951 

C.  Institution and address:  LGIT (IRD) 
     BP 53 
     38041 Grenoble Cedex 09 
     France 
 
D.  Whether belongs to SC/ST :  No 

E.  Academic (M. Sc. onwards) and Professional Career 

 

Degree/ Position held   Year   University/Institution 

D.E.A.      1976   Université de Grenoble  
 
Thèse 3ème cycle    1978   Université de Grenoble  
 
H. D. R.     1998   Université de Grenoble  
 
Élève      1978 - 1980  ORSTOM 

Chargé de Recherche 2eme classe 1980 - 1985  ORSTOM 

Chargé de Recherche 1ere classe 1985 - présent ORSTOM (now IRD) 

 
            

F.  Award / Prize / Certificate won by the investigator 

Nil 

G.  Publications (numbers only) 
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Books  Research Papers General Articles Patents Others 
  & reports 
2  9   Nil   2  57  

 
 

H.  List of Publications 

Books 
FERNANDEZ J., J. VALVERDE, H. YEPES, G. BUSTAMANTE, J.-L. CHATELAIN, F. KANEKO, C. VILLACIS, T. YAMADA, B. 

TUCKER, (1994), The Quito, Ecuador, earthquake risk management project: An overview, Geohazards International 
Publication, San Fransisco, 40 pp., 1 planche hors texte. 

 
FERNANDEZ J., J. VALVERDE, H. YEPES, G. BUSTAMANTE, J.-L. CHATELAIN, F. KANEKO, C. VILLACIS, T. YAMADA, B. 

TUCKER, (1994), The Quito, Ecuador, earthquake risk management project: A compilation of methods, data, and 
findings, Oyo Publications, 278 pp. 

 
Research Papers 

YEPES H., J.-L. CHATELAIN, B. GUILLIER, A. ALVARADO, J. EGRED, M. RUIZ, M. SEGOVIA, (1996), The Mw 6.8 Macas 
earthquake in the Sub-Andean zone of Ecuador, October 3, 1995, Seism. Res. Lett., 67, 27-32. 

 
CHATELAIN J.-L., H. YEPES, B. GUILLIER, J. FERNANDEZ, J. VALVERDE, M. SOURIS, B. TUCKER, G. HOEFER, F. 

KANEKO, T. YAMADA, G. BUSTAMANTE, C. VILLACIS, (1996), Le scénario sismique de Quito: Méthodologie et 
résultats, Bull. Inst. Etudes Andines, 25 (3), 553-588. 

 
METZGER, P., J.-L. CHATELAIN, B. GUILLIER, H. YEPES, (1996), Les dimensions politiques d’un projet scientifique : Le 

scénario sismique de Quito, Bull. Inst. Etudes Andines,, 25 (3), 589-601. 
 
VILLACIS C., B. TUCKER, H. YEPES, F. KANEKO, J.-L. CHATELAIN, (1997), Use of seismic microzoning for risk 

management in Quito, Ecuador, Earthquake Engineering, 46, 63-70. 
 
CHATELAIN J.-L., B. GUILLIER, PH GUÉGUEN, F. BONDOUX, (1997), The Mw 7.7 Nasca (Peru) earthquake: A repetition 

of the 1942 event?, Seism. Res. Lett., 68, 917-922. 
 
GUÉGUEN PH, J.-L. CHATELAIN, B. GUILLIER, H. YEPES, J. EGRED, (1998), Site effect and damage distribution in Pujili 

(Ecuador) after the 28 March 1996 earthquake, Soil Dynamics And Earthquake Engineering , 17, 329-334. 
 
CHATELAIN J.-L., H. YEPES, B. GUILLIER, J. FERNANDEZ, J. VALVERDE, M. SOURIS, B. TUCKER, G. HOEFER, F. 

KANEKO, T. YAMADA, G. BUSTAMANTE, C. VILLACIS, (1999), Earthquake risk management pilot project in Quito, 
Ecuador, Geojournal, 49, 185-196. 

 
GUÉGUEN PH, J.-L. CHATELAIN, B. GUILLIER, H. YEPES, (2000), An indication of the soil topmost layer response in 

Quito (Ecuador) using H/V spectral ratio, Soil Dynamics And Earthquake Engineering, 19, 127-133. 
 
CHATELAIN J.-L, GUÉGUEN PH, B. GUILLIER, J. FRÉCHET , F. BONDOUX, J. SARRAULT , P. SULPICE , J.-M. NEUVILLE, 

(2000), CityShark: A user-friendly instruemnt dedicated to ambient noise(microtremor) recording for site and building 
response studies, Seism. Res. Lett, 71, 698-703. 

 
Patents 
CHATELAIN J.-L, B. GUILLIER, Ph. GUÉGUEN, F. BONDOUX, (1999),  Cityshark ,  marque déposée pour l 'IRD le 

27/07/1999, n° 99 804 559, Classe 9, Extension Europe, Etats -Unis,  Japon.  
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CHATELAIN J.-L, B. GUILLIER, Ph. GUÉGUEN, F. BONDOUX, (1999) , Cityshark :  Une station d'enregistrement 
du bruit  de fond, Brevet n° 99 14 943, demande déposée pour l 'IRD le 26/11/99 (France).  

 
 
Others 
Expertises 
CHATELAIN J.-L., J. RECY, (1980), Rapport sur la crise sismique aux îles Banks en mai-juin-juillet 1980, Centre ORSTOM 

de Nouméa, 2 pp., 5 fig.. 
 
CHATELAIN J.-L., (1982), Rapport sur la mise en place de programmes sur HP9845 pour le service sismologique de Suva 

(Fidji), Centre ORSTOM de Nouméa, 4 pp. 
 
PRÉVOT R., J.-L. CHATELAIN, (1983), Sismicité et risque sismique à Vanuatu, Rapport 5/83, Centre ORSTOM de 

Nouméa, en francais -53 pp.- et en anglais -51 pp.-, 64 fig.. 
 
KGRUGER-KNUEPFER J., J.-L. CHATELAIN, M. W. HAMBURGER, B. L. ISACKS, M. BARAZANGI, G. HADE, R. PRÉVOT, J. 

KELLEHER, (1986), Evaluation of seismic risk in the Tonga-Fiji-Vanuatu region of the Southwest Pacific, A country 
report: Republic of Vanuatu, Rapport à l'Office of U.S. Foreign Disaster Assistance, 118 pp. 

 
YEPES H., J. EGRED, A. ALVARADO A, M. SEGOVIA, J.-L. CHATELAIN, B. GUILLIER, D. VILLAGOMEZ , M. RUIZ, P. 

SAMANIEGO, R. SANTACRUZ, (1994), Informe sobre el terremoto de Vacas Gualindo, 11 mayo 1994, Rapport EPN, 19 
pp. 

 
YEPES H., J. EGRED, A. ALVARADO A, M. SEGOVIA, B. GUILLIER, J.-L. CHATELAIN, D. VILLAGOMEZ , M. RUIZ, P. 

SAMANIEGO, R. SANTACRUZ, (1995), Informe sobre el terremoto de Macas, 3 octubre 1995, Rapport EPN, 35 pp. 
 
YEPES H., J. EGRED, A. ALVARADO A, M. SEGOVIA, J.-L. CHATELAIN, B. GUILLIER, D. VILLAGOMEZ , M. RUIZ, P. 

SAMANIEGO, R. SANTACRUZ, (1996), Informe sobre el terremoto de Pujili, 28 marzo 1996, Rapport EPN, 22 pp. 
 
GUILLIER B., J.-L. CHATELAIN, Ph. GUÉGUEN, F. BONDOUX, 1998, Étude du bruit de fond à l’ambassade de France pour 

l’implantation d’une parabole de réception satellite, Rapport ORSTOM, 10 pp., 5 fig. 
 
YEPES H., J.-L. CHATELAIN, GUILLIER B., Ph. GUÉGUEN, F. BONDOUX, 1998, Estudio del ruido de fundo en la iglesia San 

Martin para implementar modificaciones estructurales, Rapport EPN-ORSTOM, 10 pp., 5 fig.. 
 
O. SÈBE , J.-L. CHATELAIN, P.-Y. BARD, (1999), Transfert du centre hospitalier Annecy/Metz-Tessy, étude des effets de 

site, Rapport LGIT, 4 pp., 25 fig.. 
 
CHATELAIN J.-L., P.-Y. BARD, (1999), Enregistrement du bruit de fond sismique dans un bâtiment de la cité Teysseire, 

Rapport LGIT, 3 pp., 12 fig.. 
 
CHATELAIN J.-L., P.-Y. BARD, (2000), Requalification de la maison de la culture de Grenoble (Cargo) : Étude des 

paramètres structuraux à l'aide du bruit de fond, Rapport LGIT, 5 pp., 15 fig.. 
 
CHATELAIN J.-L., P.-Y. BARD, (2000), Lycée Champollion.(Grenoble) : Étude préliminaire des paramètres structuraux à 

l'aide du bruit de fond, Rapport LGIT, 1 p, 2 fig.. 
 
GUÉGUEN PH., J.-L. CHATELAIN, P.-Y. BARD, (2000), Fréquence propre du bâtiment ARPEJ (St Martin d'Hères), Rapport 

LGIT, 2 fig.. 
 
GUÉGUEN PH., J.-L. CHATELAIN, P.-Y. BARD, (2000), Enregistrement du bruit de fond sismique: Application à la 

cheminée Valisère et à la tour Perret  (Grenoble), Rapport LGIT, 3 pp., 2 fig.. 
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CHATELAIN J.-L., Ph. Guéguen, P.-Y. BARD, (2000), Étude des paramètres structuraux du musée place de Verdun 
(Grenoble), Rapport LGIT, 3 pp., 11 fig.. 

 
GUÉGUEN PH., J.-L CHATELAIN,P.-Y. BARD, (2001), Étude de la passerelle du nouveau palais de justice de Grenoble, 

Rapport LGIT, 1 pp., 1 fig.. 
 
GUÉGUEN PH., J.-L CHATELAIN,P.-Y. BARD, (2001), Étude des paramètres structuraux du lycée Stendhal (Grenoble), 

Rapport LGIT, 2 pp., 4 fig.. 
 
GUILLIER B., J.-L CHATELAIN, (2001), enregistrement du bruit de fond sur le site du centre de découverte de la terre à 

St Pierre (Martinique), RapportIRD 2 pp., 14 fig.. 
 
Conference papers 
BUSTAMANTE G., J.-L. CHATELAIN, J. FERNANDEZ , J. VALVERDE, H. YEPES, F. KANEKO, C. VILLACIS, T. YAMADA, B. 

TUCKER, (1993), A comprehensive and timely assessment of Quito, Ecuador's earthquake hazard and the design of its 
earthquake hazard reduction program, EOS, Trans. Am. Geophys. Union, 74, 43, p.435. 

 
FERNANDEZ J., J. VALVERDE, H. YEPES, G. BUSTAMANTE, J.-L. CHATELAIN, F. KANEKO, C. VILLACIS, T. YAMADA, B. 

TUCKER, (1993), The Quito project: Technical aspects and lessons, NATO-Advanced Research Workshop: An 
Evaluation of Guidelines for Developing Earthquake Damage Scenarios for Urban Areas, 8 -11 octobre 1993, 
Istambul, Turquie. 

 
BUSTAMANTE G., J.-L. CHATELAIN, J. FERNANDEZ , J. VALVERDE, H. YEPES, F. KANEKO, C. VILLACIS, T. YAMADA, B. 

TUCKER, (1994), Use of earthquake scenarios for seismic hazard assessment and disaster mitigation programs. Quito 
(Ecuador): A case study, IASPEI Meeting, 9-21 janvier 1994, Wellington . 

 
YEPES H., J. FERNANDEZ, J. VALVERDE, G. HOEFER, B. TUCKER, G. BUSTAMANTE, J.-L. CHATELAIN, F. KANEKO, C. 

VILLACIS, T. YAMADA, (1994), A pilot project in Quito, Ecuador to test new applications of earthquake damage 
scenarios and use them towards public awareness and earthquake hazard mitigation, SSA Meeting, 5-7 avril 1994, 
Pasadena. 

 
YEPES H., J. FERNANDEZ, J. VALVERDE, G. HOEFER, B. TUCKER, G. BUSTAMANTE, J.-L. CHATELAIN, F. KANEKO, C. 

VILLACIS, T. YAMADA, (1994), A pilot project in Quito, Ecuador to test new applications of earthquake damage 
scenarios and use them towards public awareness and earthquake hazard mitigation, World Conference on Natural 
Disaster Reduction, 23-27 mai 1994, Yokohama. 

 
YEPES H., J.-L. CHATELAIN, B. GUILLIER, (1994), Estudio del riesgo sismico en el Ecuador, Conferencia por los 20 anos 

de la ORSTOM en el Ecuador, 28-29 juin 1994, Quito. 
 
YEPES H., J. FERNANDEZ, J. VALVERDE, J.-L. CHATELAIN, B. TUCKER, G. HOEFER, C. VILLACIS, T. YAMADA, F. 

KANEKO, G. BUSTAMANTE, (1994), An example in Quito, Ecuador, of the use of seismic microzoning for risk 
reduction in developing countries, Regional Seismological Assembly in South America, 22-26 août 1994, Brasilia. 

 
YEPES H., J.-L. CHATELAIN, J. FERNANDEZ , J. VALVERDE, B. GUILLIER, E. DUPERIER, R. VALLEJO, J. VEGA, G. 

BUSTAMANTE, C. VILLACIS, T. YAMADA, F. KANEKO, B. TUCKER, G. HOEFER, (1994), El proyecto de reduccion del 
riesgo sismico en la ciudad de Quito, Terceras Jornadas en Ciencias de la Tierra , 16-19 novembre 1994, Quito. 

 
YEPES H., J.-L. CHATELAIN, J. FERNANDEZ, J. VALVERDE, E. DUPERIER, R. VALLEJO , J. VEGA, G. BUSTAMANTE, C. 

VILLACIS, T. YAMADA, F. KANEKO, B. TUCKER, G. HOEFER, (1994), El proyecto de evaluacion y reducción del riesgo 
sísmico en la ciudad de Quito, Taller Internacional sobre Manejo de los Riesgos Naturales en Zonas Urbanas, 7-10 
novembre 1994, Manizales, Colombie. 
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BUSTAMANTE G., J.-L. CHATELAIN, J. FERNANDEZ, J. VALVERDE, H. YEPES, G. HOEFER, B. TUCKER, F. KANEKO, C. 
VILLACIS, T. YAMADA, (1994), The Quito, Ecuador, earthquake risk management project, Seminario para alta 
Gerencia sobre el Manejo de Riesgos, 24-25 novembre 1994, Cumaná, Venezuela. 

 
CHATELAIN J.-L., H. YEPES, J. FERNANDEZ, J. VALVERDE, C. VILLACIS, T. YAMADA, F. KANEKO, E. DUPERIER, M. 
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Earth’s Interior (IASPEI) at Thessaloniki, Greece during August 18-28, 1997. 

 
8. Imtiyaz A. Parvez and Avadh Ram "Seismicity and Hazard   Assessment using 

probabilistic models in the Indian  Subcontinent" accepted for presentation in the National 
Seminar on Neotectonic Movements and their Geo-Environmental  Impacts (NETMOGEI) 
held during December 27-29, 1996 at the Department of Studies in Geology, University of 
Maysore,  Maysore. 

 
9. Imtiyaz A. Parvez  and Avadh Ram  "Probabilistic  Assessment   of  Earthquake Hazards 

in the North-East Indian  and  Hindukush Regions" accepted for the presentation in World  
Conference on  Natural  Disaster  and   Mitigation   held     at   Cairo University, Egypt 
during January 6-10, 1996. 

 
10. Imtiyaz A. Parvez with Avadh Ram "Bodywave  waveform  modelling  and   source  

parameters   for   the   Indo-China   border  earthquakes". Presented in the XXI IUGG 
General Assembly  held  in Boulder, Colorado, U.S.A. during July 2-14, 1995  

 
11. Imtiyaz A. Parvez and Avadh Ram "Probabilistic models  for  the  assessment of 

earthquake hazard". Accepted for presentation  in  the  Twentieth  Annual  Convention   
and Seminar   on   Exploration  Geophysics   organised   by   Association   of      
Exploration Geophysicists at Bangalore during February 6-8,  1995. 

 
12. Imtiyaz A. Parvez  with Avadh Ram "Source parameters  of  a  few   earthquakes from 

north-east Himalayan region as  determined by Bodywave waveform modelling".  
Presented in the  Group Discussion on Geological Hazards in the Himalayan Region:     
Assessment  and Mitigation  held  at  Wadia  Institute  of   Himalayan Geology, Dehradun 
during 10-12 March, 1994. 

 
13. Imtiyaz A. Parvez  with Avadh Ram "Source parameters  of  a  few  earthquakes from 

north-east Himalayan region as  determined  by Bodywave waveform modelling". 
Accepted for presentation in  the  27th  General  Assembly   of   the   International     
Association  of Seismology  and  Physics  of  the  Earth's Interior held at Willington,  New  
Zealand  during January  9-23, 1994. 

 
14. Imtiyaz  A.  Parvez  with  Avadh  Ram  "Evaluation  of   source  parameters for Indo-

China border earthquakes using Bodywave  waveform modelling”.  Presented in the 
Workshop  and  first  regional meeting  of  the  ILP  TASK  group  II-4  held  in   Chengdu, 
China during September 14-23,1993.  
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Biodata of Project Advisor 
 
Name:  Vinod Kumar Gaur  
Born:    11th July 1936, at Azamgarh, U.P  
Education: 
High School,1949, Wesley High school, Azamgarh.   First class  
Intermediate,1951 , Agra College, Agra             First class 
B.Sc, 1953, Lucknow University                     First class 
M.Sc,1955, Banaras hindu University                First class First 
                                                     (Gold Medallist) 
D.I.C,1959 Imperial College, London 
Ph.D,1959  London University 
Post-Doctoral Fellow, 1959-60, at sorbonne University Paris 
 
Professional Service: 
 
1960-61; Scientific officer at National Physical Laboratory, U.K. 
1962-66; Reader, University of Roorkee 
1966-83; Professor University of Roorkee and Dean Research (1978-83 
1983-89; Director, National Geophysical Research Institute, Hyderabad 
1989-92; Secretary, Government of India, Dept. Ocean Development 
1992-96; CSIR Distinguished Scientist, Centre for Mathematical 
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          Modelling, National Aerospace Labs:, Bangalore 
1996--   Distinguished Professor, Indian Institute of Astrophysics, 
          Bangalore 
 
Awards: 
Fellow, Indian National Science Academy, 
Fellow, Indian Academy of Sciences, 
Fellow, National Academy of Sciences, 
Fellow, Andhra Pradesh Science Academy, 
Fellow, Indian Geophysical Union, 
Shanti Swarup Bhatnagar Prize (1979), 
Khosla Research Award (1971), 
Krishnan Medal of the Indian Geophysical Union, 
Honoris Causa Doctoral degrees from: 

Jawaharlal Nehru Technical University 
           Andhra University 
Award of Excellence,of the Ministry of Mines(1996) 
Edward A. Flinn III award of the American Geophysical Union (2001) 
 
Publications: Over 90 in National and International journals (15 in the last 5 years) 
 
Books: edited: six 
 
 
 
Landmark contributions to Science: 
 
* Discovery of the host-rock effect, an unsuspected phenomenon which completely 
modifies the electromagnetic response of conducting bodiesburied in the earth, if surrounded 
by a partially conducting medium (1959). 
 
* Confirmation of the hypothesis that the Indian plate underthrusts the Asian plate along 
the Main Boundary Fault through direct measurement of slow deformation ,across an 
underground tunnel in the Tons valley, Chakrata (1973) 
 
* Discovery of a thick   (400 km) high velocity root of the Indian lithosphere under the 
Deccan Volcanic Province, using seismic tomography experiments, initiated for the first time 
in India. 
 
* Quantitative measurement of the velocity of the Indian plate with respect to the 
Eurasian plate (between Bangalore and Siberia) using Global positioning System, for the first 
time in India, as well as delineating the strain field in the Southern Indian Peninsula(1994) 
 
* Shear wave velocity picture under the Deccan(Hyderabad) using broad band 
seismogram analysis, the first in India (1996) 
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Scientific Services to the nation: 
 
* Design of Academic programmes in Geosciences(under the aegis of UGC) 
 
* Restructuring research directions and approaches at the Nat. Geophys. Research 

Institute, by initiating digital data acquisition in Seismology, Magneto-tellurics and 
geomagnetism, and new research fields,notably: seismic tomography, Isotope 
geochemistry and Mineral Physics. 

 
* Design of contemporary Information Systems aimed at operational Ocean forecast 

service: 
 
#Marine Satellite Information Service (1991) 

           #Coastal Ocean Monitoring and Prediction Systems(1989) 
           #nATIONAL 0cean Information Service(1990) 
 
* Founding of a Science to people programme in Hyderabad, as Andhra Pradesh 

Vigyan parishath(1984), since grown into a state wide vibrant organization (1989) as 
Andhra Pradesh Vigyan Vedika with over 50 centres all over the state. 
 

 
 
Current Occupation: 
 
* Research programme to quantitatively define the strain field in the Indian territory, 
especially in and across the constantly deforming Himalaya (funded by the Dept. of Science 
and Technology and the National science Foundation, USA0 using millimeter accurace 
Global Positioning System receivers. 
 
* Setting up a 2 meter diameter Optical and Infra-red telescope at the world's highest 
site (15,200 feet) in Ladakh Himalaya, as Chairman of the Commitee 
 
* Formulation of a National multidisciplinary Science programme for implementation at 
the telescope site in hanle in Ladakh to take advantage of its unique location in the globe. 
these will include; Cosmic-ray research, Geomagnetism, Aeronomy, Boundary-layer 
meteorology,glaciology, broad band seismology,GPS geodesy,gamma-ray  astronomy ,and 
Ionospheric research 
 
*  Design of a modern curriculum for Integrated School Science  (As Chairman of the 
commitee constituted by Indian Nat. Sc. Academy in consultation with NCER 
 
Vinod K. Gaur studied Geophysics at the Banaras Hindu University and Imperial College, 
London.   Later, he taught at the University of Roorkee for 20 years before moving to 
Hyderabad as Director of the National Geophysical Research Institute. 
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Professor Gaur's landmark scientific contributions include: discovery of  the hostrock effect 
(1959) in geoelectromagnetics; a direct test of the hypothesis that the Indian plate slips along 
the main boundary fault; discovery of a thick high velocity root of the Indian lithosphere 
beneath the Indian shield, and determination of the velocity of Indo-Eurasian Plate 
convergence using GPS geodesy. 
 
His contributions to the advancement of Indian Scientific endeavours include: painstaking 
design of Academic programmes in Geophysics, major restructuring of the research 
programmes of NGRI and design and implementation of Marine Satellite Information Service 
and Antarctic Research (1989-92) as Secretary to the Government of India in the Department 
of Ocean Development. 
 
Prof. Gaur is the recipient of S.S. Bhatnagar Prize and the Krishnan medal of the Indian 
Geophysical Union.  He is Fellow of the Indian National Science Academy and the Indian 
Academy of Sciences and was awarded doctorate degrees (Honoris Causa) by the 
Jawaharlal Nehru Technical University and Andhra University. 
 
 
 
 
 
 
 
  Publications of V.K.Gaur Since 1992 
 
1. Gaur, V.K., Modern trends in geomagnetic studies at low latitudes; Geol. Soc. India: 
memoir no. 24,1992,pp. 17-25 
 
2. Ramesh, D.S., Srinagesh,D.,Suryaprakasam,K.S.,and Gaur, V.K., High velocity 
underneath the Deccan Volcanic Province; Phys. Earth & Planet. Interiors:vol.77,1993, 
pp.285-96 
 
3. Gaur, V.K., Mitigating Earthquake Hazard; Current  Science:vol.65,no.5,1993,pp.509 
 
4. Gaur, V.K., Estimating Strong Groundmotion Parameters for Earthquake Resistant 
Design; Current Science; vol.67,no.5,1994,pp.311-12 
 
5. Gaur,V.K..,Evaluation of Seismic Hazard in India towards minimizing Earthquake 
Risk;Current Science; vol.67,no.5,1994,pp.324-29 
 
6. Bhatia,S.C., Chalam, A.V., Gaur, V.K.,Sulbsedi,L., Vorgyeron, and Larshina, P.A., 
Diagnosing the time periods of increased probability of large earthquake occurrence in the 
Himalayan Seismic Belt using the CN algorithm; Comput. Seism. and Geodyn: vol.1, AGU 
publ: ,1994 
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7. Gaur, V.K., Managing Disasters precipitated by Natural Hazards; Sadhana, Acad. 
Proceedings in Engineering, Ind. Acad. Sc.,vol.19,Part IV,1994,pp. 543-50 
 
8. Gaur, V.K., Astrogeodetic determinations of the Kinematics and Internal deformation of the 
Indian Plate; Bull. Astron. Soc,India, vol.23, 1995,pp.3599-69 
 
9. Moharir,P.S., Gaur, V.K.,Stochasto-Chaotic modelling of earthquake processes; Ind. Jour. 
Pure  & App. Maths;vol.26(6),1995, pp. 599-605 
 
10. Paul J., Blume, F.,Jade, S., Kumar, V., Swathi, P.S., Ananda, M.B, Gaur, V.K., Burgmann, 
R. and Bilham, R.; Microstrain stability of Peninsular India;Proc. Ind. Acad. Sc.(EPS), vol.104, 
no.1, 1995, pp.131-146 
 
11. Gupta,P.K., S Niwas and Gaur,V.K.; Straightforward Inversion of Vertical Electric 
Sounding Data;GEOPHYSICS,vol.62,no.3,pp.775-785 
 
12. Gupta,P.K., S Niwas and Gaur,V.K.; Straightforward Inversion Scheme (SIS) for one-
dimensional Magneto-telluric data; Proc. Ind. Acad. of Sc.(EPS) ;vol.105, no.4,1996, pp.413-
429 
 
13.Freymueller,J.,Bilham,R.,Burgmann,R.,Larson,K.,Paul, J.,Sridevi Jade and Gaur, V.K.; 
Global Positioning System measurements of  Indian Plate Motion Convergence Across the 
Lesser Himalaya, GRL,vol 23, 1996, pp.3107-10 
 
14. Gaur, V.K. and Priestley, K.; Shear Wave Velocity Structure beneath the  Archaean 
Granites around Hyderabad inferred from Receiver Function  Analysis; Proc. Ind Acad. 
Sc.(EPS);vol.186, no.182, 1997,pp.1-8 
 
15.Bilham,R.,Blume,F.,Bendick,R.,and Gaur, V.K.;GeodeticConstraints on the Translation 
and Deformation of India:Implications for Future Great Himalayan Earthquakes; Current 
Science, vol.74,no.3,Feb. 1998,pp.213-229 
 
16.Gaur,V.K.;Inverse Modeling for Parameter Estimation and Experiment 
Design;Sadhana,Proc. Ind. Acad.Sc,Engg. Sc.;vol.24,no.1,1999 
 
17.Paul, J., Burgmann, R., Gaur,V.K., Bilham, R., Larson, K., Ananda, M.B., Jade, S., Mukul, 
M., Anupama,T.S., Satyal,G., and Kumar,D.;The motion and active deformation of India, GRL, 
2001 
 
18. Brown, E.T., Bendick, R., Bourles, D.L., Gaur, V.K., Molnar, P., Raisbeck,G.M., and Yiou, 
F.;  Slip rates of the Karakoram fault, Ladakh, India, determined using cosmic ray exposure 
dating of debris flow  and moraines.; IN PRESS 
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BOOKS EDITED 
 
1. Earthquakes and Large Dams in the Himalaya; Publ: Ind Nat. Trust for Art and Cultur. 
Heritage, 1993 
 
2. Nuclear Power and Public Safety; Publ: Ind. Nat. Trust for Art and  cultural Heritage, 1997 
 
CHAPTERS CONTRIBUTED IN TEXTS (1998 onwards ) 
 
1. Inverse Methods  - Introduction,in Inverse Methods edited by  N.K.Indira and P.K.Gupta, 
Publ:Narosa Publ. House, New Delhi, 1998 
 
2. Inversion of Electromagnetic Data, in Deep Electromagnetic Exploration, edited by 
K.K.Roy, S.K.Verma, and S.K.Mallick;Publ:Narosa Publ.House,New Delhi,1997 
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C. ADMINISTRATIVE & FINANCIAL INFORMATION 
 
1. Project Cost 
 
Available 
Equipment* 

Consumable Contingency Exchange  
Visits** 

Total 
 

2-3 Seismometers 
will be available 
from French 
Collaborator. 
However, the cost 
to bring them in 
India will have to 
be paid. 

Rs. 4.0 Lakhs 
 
(The 
expenditure 
towards field 
work) 

Rs. 1.0 Lakh 
 
(The expenditure 
towards travel within 
India plus other 
expenses)  

   Rs. 5.0 Lakhs 

 
* The expenses towards bringing the equipments should be added.   
        
** Two Scientists (Dr. Jean-Luc Chatelain and Bertrand Guillier) will visit India for one 
month. Their living expenses in India must be included separately as per norms of DST. Dr. I. 
A. Parvez, Co-PI will also visit Grenoble, France for one month to finalise the project and the 
expenses in his visit must be added separately as per norms. 
2.  
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