


 
 

 

ADVANCED TOPICS on  
GEOLOGY and SEISMOLOGY 

 
Proceedings of the 2nd IASME / WSEAS International Conference on 

GEOLOGY and SEISMOLOGY (GES'08) 
  

 
 
 
 

University of Cambridge, Cambridge, UK,  February 23-25, 2008 
   
 

Mathematics and Computers in Science and Engineering 
A Series of Reference Books and Textbooks 

 
 

Published by WSEAS Press 
www.wseas.org 

 
 

ISBN: 978-960-6766-39-8 
 

ISSN: 1790-2769 



ADVANCED TOPICS on  
GEOLOGY and SEISMOLOGY 
 

 
Proceedings of the 2nd IASME / WSEAS International Conference on 
GEOLOGY and SEISMOLOGY (GES'08) 
 

 
University of Cambridge, Cambridge, UK,  February 23-25, 2008 
 
Mathematics and Computers in Science and Engineering 
A Series of Reference Books and Textbooks 
 
 
 
 
 
 
 
Published by WSEAS Press      
www.wseas.org 
 
 
 
Copyright © 2008, by WSEAS Press 

 
 
 

All the copyright of the present book belongs to the World Scientific and Engineering Academy and Society 
Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or 
transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, 
without the prior written permission of the Editor of World Scientific and Engineering Academy and Society 
Press. 
 
 
 
All papers of the present volume were peer reviewed by two independent reviewers. Acceptance was 
granted when both reviewers' recommendations were positive. 
See also: http://www.worldses.org/review/index.html 

 
ISSN: 1790-2769 
ISBN: 978-960-6766-39-8 
 

 
 
 
 
 
 

World Scientific and Engineering Academy and Society 



  

ADVANCED TOPICS on  
GEOLOGY and SEISMOLOGY 

 
 
 
 

Proceedings of the 2nd IASME / WSEAS International Conference on 
GEOLOGY and SEISMOLOGY (GES'08) 

 
University of Cambridge, Cambridge, UK,  February 23-25, 2008 

  
 

 
 
 
Editors: 
Prof. Dimos Triantis, Technological Educational Institute of Athens, Greece 
Prof. Maria Jelenska, Polish Academy of Sciences, Poland. 
Prof. Filippos Vallianatos, Technological Educational Institute of Crete, Chania, Greece



International Program Committee  Members:  
 
Prof. Marco Mucciarelli, DiSGG - Università della Basilicata, ITALY 
 
Prof. Chris Cramer, University of Memphis, USA 
 
Prof. Tom Rockwell, San Diego State University, USA 
 
Prof. John Carranza, Department of Earth Systems Analysis, International Institute for Geo-Information 
Science and Earth Observation (ITC), THE NETHERLANDS 
 
Prof. Levent Yilmaz, Louisiana State  University, College of Engineering, USA 
 
Prof. Hong-Kai Chen, Institute of Geotechnical Engineering, Chongqing Jiaotong University, CHINA 
 
Prof. David Gomez, University Rey Juan Carlos, SPAIN 
 
Prof. Stefano Gresta, Dipartimento di Scienze Geologiche, Università degli Studi di Catania, ITALY 
 
Prof. Shiyong Zhou, Depart. of Geophysics, Peking University, CHINA 
 
Prof. Shaofeng Liu, Faculty of Geosciences and Resources, China University of Geosciences (Beijing), 
CHINA 
 
Prof. Mandal Prantik, National Geophysical Research Institute, INDIA 
 
Prof. Tae-Kyung Hong, Yonsei University, Department of Earth System Sciences, SOUTH KOREA 
 
Prof. Maria Belarmina Diaz Aguado, Department of Mining Exploitation, School of Mines, SPAIN 
 
Prof. Vikrant Chitnis, Shri Aurobindo Institute of Medical Sciences, INDIA 
 
Prof. Xiyuan Zhou, Beijing University of Technology, CHINA 
 
Prof. Eser Durukal, Bogazici University, Department of Earthquake Engineering, TURKEY 
 
Prof. Alfred Stein, International Institute for Geo-Information Science and Earth Observation, THE 
NETHERLANDS 
 
Prof. Zengxi Ge, Depart. of Geophysics, Peking University, CHINA 
 
Prof. Mustafa Erdik, Bogazici Univ., Kandilli Obs. & Earthq.Res.Inst. Dept. Earthq. Enrgrg., TURKEY 
 
Prof. Vladimir Sokolov, Geophysical Institute of Karlsruhe University, GERMANY 
 
Prof. Hing-Ho Tsang, Department of Civil Engineering, University of Hong Kong, HONG KONG 
 
Prof. Sergei Stanchits, GeoForschungsZentrum Potsdam, GERMANY 
 
Prof. David Schaff, Lamont-Doherty Earth Observatory, Seismology Geology and Tectonophysics, USA 
 
Prof. Maria Stella Giammarinaro, University of Palermo, ITALY 
 
Prof. Efthimios Karymbalis, Harokopio University, Department of Geography, GREECE 
 
Prof. Tamaz Chelidze, M.Nodia Institute of Geophysics, GEORGIA 
 
Prof. Gulum Birgoren Tanircan, Bogazici University, TURKEY 
 
Prof. Rui Pedro Juliao, Universidade Nova De Lisboa, PORTUGAL 
 



Prof. Christos Chalkias, Harokopio University, Dept. of Geography, GREECE 
 
Prof. Yanbin Wang, Department of Geophysics, Peking University, CHINA 
 
Prof. Filippos Vallianatos, Technological Educational Institute of Crete, Dept. of Natural Resources & 
Environment Geophysics & Seismology Laboratory (GSL), GREECE 
 
Prof. Mustafa Aktar, Dept. of Geophysics, Bogazici University, TURKEY 
 
Prof. Menas Kafatos,  Center for Earth Observing and Space Research, George Mason University, USA 
 
Dr. Stelios Zimeras, University of the Aegean, Department of Statistics and Actuarial-Financial Mathematics, 
GREECE 
 
Dr. Renato Lancellotta, Soil Mechanics and Foundation Engineering, Politechnico Di Torino, ITALY 
 
Dr. Nam H. Tran, The School of Petroleum Engineering, The University of New South Wales, AUSTRALIA 
 
Dr. Daniel E. McNamara, USGS/ANSS/NEIC, U.S. Geological Survey, Denver Federal Center, USA 
 
Dr. Stefan Florin Balan, Engineering Seismology Department, National Institute of Research Development 
for Earth Physics, ROMANIA 
 
Dr. Mircea Radulian, Scientific Director, National Institute for Earth Physics, ROMANIA 
 
Dr. Vladimir Graizer, California Geological Survey, USA 
 
Dr. Ernst D. Schmitter, University of Applied Sciences, GERMANY 
 
Dr. Constantin Ionescu, National Institute of Research and Development for Earth Physics, ROMANIA 
 
Dr. Andrei Bala, National Institute of Research and Development for Earth Physics, ROMANIA 
 
Dr. J. R. Kayal, Geological Survey of India, INDIA 
 
Dr. Mihaela Popa, National Institute for Earth Physics, ROMANIA 
 



 
Preface 
 
This book contains proceedings of the 2nd IASME / WSEAS International Conference on 
GEOLOGY and SEISMOLOGY (GES'08) which was held in University of Cambridge, 
Cambridge, UK, February 23-25, 2008. The first WSEAS Geology and Seismology 
Conference was held in Portoroz, Slovenia, February 2007. And this year, it will be held in 
the University of Cambridge, Cambridge, UK. The World Conference of IASME and 
WSEAS on GEOLOGY & SEISMOLOGY is the internationally recognized Forum for the 
dissemination of the latest advances on Geology and Seismology, as well as their impact 
and their interaction with other areas of Geoscience, Environmental Engineering, Civil 
Engineering and Applied Physics. The various WSEAS conferences on Geosciences has 
been successfully held each year since 2007 and has produced 2 volumes of Proceedings 
while the best papers and the invited papers after extension and after peer review from 4 
international referees, are published in WSEAS Journals covered by all the major scientific 
indices. 
 

The 2nd IASME/WSEAS International Conference on GEOLOGY & SEISMOLOGY aims 
to disseminate the latest research and applications in various related fields. The friendliness 
and openness of the WSEAS conferences, adds to their ability to grow by constantly 
attracting young researchers. 

The IASME/WSEAS International Conference on GEOLOGY & SEISMOLOGY attracts 
each year a large number of well-established and leading researchers in the aforementioned 
areas as well as Modern and Advanced Applications in our Real Life. 

The meetings have always had a special appeal to young researchers and are characterized 
by a friendly atmosphere in which delegates at different stages of their careers can talk to 
each other. Scientists within all the areas of Geology and Seismology will benefit from 
attending the meeting. As a conclusion, the conference offers to the engineers and 
scientists  a unique forum for establishing new collaborations within present or upcoming 
research projects, exchanging useful ideas, presenting recent research results, participating 
in discussions and establishing new academic collaborations, linking university with the 
industry.  
 
See other similar WSEAS conferences on Geosciences, Applied Mechanics, Environmental 
Engineering etc via: www.worldses.org/history.htm  
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Plenary Lecture I 
 

Environmental magnetism: the roots and the bloom 

 

Professor Maria Jelenska 
Institute of Geophysics, 

Polish Academy of Sciences 
Ks. Janusza 64, 01-452 Warsaw, Poland 

E-mail: bogna@igf.edu.pl 

 
Abstract: Environmental magnetism was born not far ago from several interdisciplinary studies starting from 
deposits in British lakes and soon expanded to marine sediments, Chinese loess and finally to soil pollution, 
and magnetic characteristics of soil itself. Environmental magnetism involves the application of magnetic 
techniques used in paleomagnetism and rock-magnetism to situations in which various environmental settings 
were influenced by transport, deposition and transformation of magnetic grains. Magnetic minerals, 
particularly iron compounds, are present everywhere, iron being one of the most common elements in the 
earth crust. Important advantage of techniques used in environmental magnetism is that they are relatively 
rapid, simple and nondestructive. The scope of subjects is so broad that it is not possible to address all 
problems. I would like to focus on pedosphere where interaction of chemical, physical and biological 
processes leads to creation of complex magnetic structure. Magnetic characteristics of soil are examined in 
two main aspects – study of loess-paleosol sequences in connection with paleoclimate changes and 
monitoring of anthropogenic pollution. Recently, new aspect has emerged – magnetic characteristics of soil in 
connection with soil classification and pedogenesis. One of the most commonly used mineral parameters is a 
magnetic susceptibility which is the ratio of magnetization induced by a weak magnetic field to the applied 
field itself. The observation of susceptibility records in loess-paleosol sequences in the Chinese Loess Plateau 
dated by magnetostratigraphy and correlated with O record of marine sediments provided magnetic proxy of 
paleoclimate changes. Human impact on the environment can be also detected. Mapping of susceptibility of 
topsoil horizons in industrialized districts demonstrates anthropogenic pollution by coal-burning power plants 
and steel industry as magnetic susceptibility correlates well with heavy metal content in fly ashes.  Study of 
soil profiles shows differentiation of magnetic susceptibility often accompanied by an enhancement in the 
topsoil horizon. This enhancement has been related to creation of new pedogenic magnetic minerals by soil 
forming processes.   

Brief Biography of the speaker: Jeleñska Maria has received a M.Sc degree in physics at the Warsaw 
University, Faculty of Physics and Mathematics. Since 1966 she has been working in the Institute of 
Geophysics, Polish Academy of Sciences in Warsaw where she received Ph.D, the degree of assistant 
professor and the title of full professor. She has been invited as visiting professor to the Department of Earth 
and Atmospheric Sciences, St. Louis University (USA), Institut de Physique du r Allgemeineη Louis Pasteur, 
Strasbourg (France), Institut fϑGlobe, Universit nchen, Germany andηt, M≅und Angewandte Geophysik, 
Ludwig-Maximilian Universit  de Rennes 1 (France).ϑosciences-Rennes, UniversitϑG. Main topics of her 
research are paleomagnetism of Paleozoic rocks from Spitsbergen, Sudetes (Poland), France, Ukraine and 
Slovakia, rock-magnetic study, especially magnetic anisotropy and influence of stress on magnetization of 
rocks and recently, environmental magnetism.Prof. Jelenska won Awards of the Scientific Secretary of Polish 
Academy of Sciences in 1979, 1980 and 1987, Medal of 40th Anniversary of RP in 1984 and Golden Cross of 
RP in 1990. She has been Scientific Secretary of the Committee of Geophysics of Polish Academy of 
Sciences since 1990. 



Plenary Lecture II 
 

Towards the understanding of mega-thrust earthquake occurrence system around 
southwestern Japan 

-Developing and utilization of the dense ocean floor observatory- 

 

 
Professor Yoshiyuki Kaneda 

DONET group, 
Japan Agency for Marine-Earth Science and Technology, 

2-15 Natsushima-cho,Yokosuka,Kanagawa ,  
237-0061 JAPAN  

E-mail: kaneday@jamstec.go.jp 

 
Abstract: In Japanese seismogenic zone, the Nankai Trough around southwestern Japan is well known as the 
mega thrust earthquake generating large tsunamis, with the interval of 100-150 years.  
In the 1944 Tonankai and the 1946 Nankai earthquakes, each hypocenter was located off the Kii peninsula, 
southwestern Japan. Furthermore, according to the results of recurrence cycle simulation of mega- thrust 
earthquakes using precise crustal structure model, ruptures are starting from the Tonankai seismogenic zone 
ahead of the Nankai seismogenic zone. These results are consistent with past two earth quakes such as 1954 
Ansei earthquake, 1944/1946 Showa earthquakes. Therefore, the observation and research of the Tonankai 
seismogenic zone located in the center Nankai trough is very important and significant to understand the 
Nankai trough seismogenic zone system. Especially, real-time monitoring of this seimogeniz zone is very 
important and powerful tool to understand the mega thrust earthquake occurrence system. Therefore, we 
proposed and have been starting to deploy the dense ocean floor observatory network system around the 
Tonankai seismogenic zone since 2006.  This advanced dense ocean floor observatory network system has 
useful functions and purposes as follows, Redundancy, extendable and advanced maintenance system using 
the looped cable system, junction boxes and the ROV/AUV etc for long term observatory.  

1. Provide observed data such as ocean floor deformation derived from pressure gauges to improve the 
simulation and modeling researches about the mega-thrust earthquakes, this means the data 
assimilation, will be quite important to improve the simulation research. These long term observatory 
data will give us valuable information about mega thrust earthquake seismogenic zone, such as ocean 
floor deformation, low frequency tremor and very low frequency earthquake.  

2. Speedy evaluation and notification for earthquakes and tsunamis for disaster mitigation.  
3. Understanding of the interaction between the crust and upper mantle around subduction zone using 

long term observation data.  
4. Developing advanced technology such as advanced ocean floor network system.  

This system is equipped with 20 precise pressure gauges and 20 broad band seismometers and accelerometers. 
Therefore, reliable estimation of earthquakes and tsunamis will be expected. 

In this paper, we will explain the advanced dense ocean floor observatory network system in detail. and future 
collaboration with international network observatory groups.   

Brief Biography of the speaker:  Yoshiyuki Kaneda has received a M.Sc degree in geophysics at Tokyo 
University, As researchers of Physics geophysical exploration, Since 1979 he has been working in the 
Institute of Japan National Oil Corporation (JNOC: JOGMEC in now). He received Ph.D in 1995 at Tokyo 



University. 
Since 1997, He has been invited as a program director of earthquake research program to Japan Agency for 
Marine-Earth Science and Technology (JAMSTEC). 

Now he has been developing the ocean floor network system for earthquakes and tsunamis. 
Main topics of his research are seismological structure and mega-thrust earthquake recurrence simulation. 
Prof. Kaneda won Awards of society exploration geophysics of Japan in 2001. 

He has been a member of earthquake research committee of Japanese government and evaluation committee 
of ESONET. 

 

 

 



Author  Index 
 
 
 
 
 
 
Abdel-Fattah, R. 177     Mikolaichuk, A. 31    
Al-Enezi, A. 177     Nardi, A. 77    
Anastasiadis, C. 77     Parchekani, M. 55 100   
Arora, V. K. 119     Park, P. H. 43    
Barghi, M. A. 124     Petrat, L. 177    
Bazargani-Guilani, K. 48 55 94 100  Rezapour, N. 63    
Bidokhti, A. A. 63     Roy, G. D. 155    
Bohloli, B. 88 132    Shaogui, D. 140    
Carluccio, R. 77     Sharma, H. K. 106 149   
Chelidze, T. 36     Sharma, S. 106    
Chen, C. H. 113     Singh, V. P. 106 149   
Cuadra, C. 26     Stavrakas, I. 77    
Eliassi, M. 88     Sudiyo, R. 21    
Fattahi, M. 63     Sukirno, R. 21    
Guoxin, L. 140     Tak, M. A. N. 48 55   
Haftani, M. 88     Talebi, B. 88    
Hosseini, Z. 100     Taslimi, M. 132    
Idrus, A. 21     Tavakoli, V. 124    
Imandoust, A. 100     Titisari, A. D. 21    
Irajian, A. A. 94     Tokeshi, K. 26    
Ismail, A. I. M. 155     Triantis, D. 77 84   
Jelenska, M. 15     Valizadeh, M. V. 124    
Jin, S. 43     Vallianatos, F. 66 71 77 84 
Kaka, S. I. 170     Varamashvili, N. 36    
Kalmetieva, Z. 31     Wu, J. H. 113    
Kamali, M.R. 132     Yan, L 140    
Karim, Md. F. 155     Yiren, F. 140    
Kazemzadeh, E. 132     Youssefey, P. 94    
Kokinou, E. 71     Zandifar, S. 124    
Lursmanashvili, O. 36     Zhiqiang, L. 140    
Matcharashvili, T. 36          

 




