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Welcome Message

Greetings from CSIR NEIST, Jorhat !!!

IVWGST-2020 is one of the flagship event of our institution for the year 2020 which aims to boost the
morale of the students and researchers, during the distressing pandemic situation, by provisioning
opportunities to interact with eminent personalities of their research interest in the domain of
Seismology and Tectonics

| appreci ne and all participating in the International Virtual Workshop on Global Seismology &
Tectoniesy(l\/ - W&the brainstorming sessions throughout the course of the workshop

will ‘immensely rFa-u'gi'rhem ymskill_am!mpertise. | am~thankful to all-the keynote speakers,
represéntiﬁg difﬁrent'counr}es- i ientﬁo_rum yfor voluntee‘riﬁg_;‘ to disseminate critical
knowledge and skills within fth br 1ainjof Seismology:and T€ctonicsy Their passien-and interest
towards,_promu atjﬁadva"n d technigues 'and seientific-information are dJL_JIy‘ackhoWIedged. The

damagés__;*_'té‘et icsand e y of Indonesia 0uthee t' :'cif:*'uu nal processes in the
Himalayan megathrust, earthquake precursor/forecasting, seismic hazard ‘and seismic source
modelling, tectonics of NE-India, the poisson assumptions and several others.

The e-Abstract volume documents abstract note of talks presented during IVWGT-2020 as live webinar
series. It also binds sceptic research knowledge, with impetus on contemporary trends, of the
participants in the form of abstracts. The e-abstract volume to be distributed and read by a wide
scientific community would serve as a medium of propagation of research erudition across global
geoscience forums. | thank all authors who have submitted an abstract to be included in the e-abstract
volume.

| am thankful to members of our advisory board, Organizing committee, Convener, Co-conveners,
Technical Committee, Moderators and associate Members for their hard work and acumen towards
IVGWT-2020 with their preferred modality. Particular thanks in this regard to Geoscience and

Technology Division, CSIR-NEIST for initiating conduct of IVGWT-2020.

G Narahari Sastry
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Dr. G. Narahari Sastry

Director’s Biography

Dr G Narahari Sastry has obtained his early education in Khammam, Telangana and
obtained his B.Sc. and M.Sc. from Osmania University (campus), Andhra Pradesh and
Ph.D from University of Hyderabad. After a couple of post-doctoral stints, he started his
mdependent research career in 1997 at Pondicherry University, and moved to CSIRIICT
to head centre for molecular modeling. He is a professor of AcSIR in chemistry

nd‘uﬁs nes. Dr Sastry’s research interests are theroetical and
computa |0rf‘|'0hem|st-ﬁy\com i iology,-computer aided molecular design and
chemmﬂormatlps D de fupdamental contributions in the area of
nonc a|eraﬂ1ﬂ;eract| '1 ed se f"m Em’ncepts il this-area. His group
is il 3 kap ' eloplng |nd|genous software,

. & A - JALI 4 :
ccufar Prop iagno il ‘b ictions have seen
. ': : Clile j i -’. :‘”“ "l i F.L' N % '¢tlve
collaboration wi veral 'exy 'sand strongly believe ¢ 1eory experiment

.~_

mtel‘fflay is zndzmenmble for the progres's of science. He has Successfully guided 22 Ph.D
students and published more than 275 papers. Currently 10 members are doing Ph.D and
postdoctoral studies in the group. These publications received over 10,000 citations, with
an h-index of 50. Dr Sastry is a J C Bose National Fellow (2015). He was awarded with
Shanthi Swarup Bhatnagar Prize in Chemical Sciences (2011), considered as one of the
highest prize for science and engineering in India, National Bioscience award (DBT)
2009, one of the highest for Lifesciences in India, Swarnajayanthi Fellowship 2005 (DST),
B.M. Birla award for 2001, B C Deb Memorial award (2009), CRSI Medal 2011, and AvH
Fellowship. He has delivered more than 350 invited lectures which include talks in
national and international conferences. He was a visiting professor at IMS, Japan; LMU,
Munich, Germany; Jackson State University, USA, and Kyushu Univesity, Japan. He was
elected as a Fellow of National Academy of Sciences (FNASc), Fellow of the Indian
Academy of Sciences (FASc), Fellow of Association of Biotechnology and Pharmacy,
Telangana State Academy of Sciences (Founder Fellow) and Andhra Pradesh Academy of
Sciences (FAPAS). He is a regular reviewer to some prestigious journals and also in the
editorial board of some journals.
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Prof. J. R. Kayal, M. Sc., AISM, Ph.D. (N 2)

Former Deputy Director General (Geophysics), Geological Survey of India,
CSIR Emeritus Scientist, Jadavpur University, Kolkata,

Adjunct Professor: Indian School of Mines, Dhanbad 826004,

Guest Faculty: UNESCO Training Courses, South Asia,
Presently: Adjunct Professor: NIT-Agartala.
(Sessions Chairperson and Advisor, IVWGST-2020)

Preface

The International Virtual Workshop on Global Seismology & Tectonics (IVGWT-2020),
September 14-25, 2020 is a great effort, first of its kind, by the Geoscience and Technology Division,
CSIR-NEIST to disseminate knowledge and-experience to the under Graduate/Post-graduate/PhD
students, young researchers, scientists-and earthquake engineers. The [VWGST-2020 addresses basic
problems towards global as well as local earthquake seismology and tectonics. This Workshop is an
opportunity for all of ‘us, nationally and-internationally,“to"-enhance our knowledge in earthquake
seismology and tectonics,-and it unites the scientific community;-seismologists in particular, on an
important interactive international platform through-this.12-day Workshop The Workshop encompasses
a wide range of lectures on earthquakes and tectonics - including lecal and global seismic waves,
seismic source modelling, fault plane solutions, seismic tomography, active-fault identification and its
tectonic implications, earthquake precursors, earthquake forecast, seismic-hazards etc.

| express my sincere thanks and gratitudeto Prof G N Sastry, Director, CSIR-NEIST, Jorhat,
Assam for extending his generous support, encouragement and guidance for this venture on national
and international collaboration, the IVWGST-2020. [-thank the participants for their keen interest and
active participation at the IVWGST-2020. Sincere thanks to Dr. Santanu Baruah, Convener, IVWGST-
2020, for his innovative thoughts, strategies“and enormous efforts and patience in developing strong
working relationships among scientific communities in different parts of the world. | highly appreciate
the working group behind the IVWGST-2020 and the members of the Geoscience and Technology
Division, CSIR-NEIST. My hearty congratulations -and sincere gratitude to all the speakers from
different parts of the World: United States of America, Canada, Malta, Iran, Nigeria, Bangladesh and
India for their much informative and enlightening lectures, which will benefit in a big way to more than
900 registered participants of the World in this workshop.

The e-Abstract Volume covers abstracts of all the lectures presented at the IVWGST-2020, live
webinar series. The IVWGST-2020 e-Abstract Volume is well documented with the informative
materials provided by the speakers. | convey my sincere thanks to all the authors and speakers who
have contributed to the e-Abstract Volume. My sincere thanks and gratitude to the Advisory Board,
Organizing Committee, Convener, Co-conveners, Technical Committee, Moderators and the associate
Members for their persistent untiring efforts to make the IVWGST-2020 not only a great success but
also in achieving a milestone to knowledge dissemination to the younger generation in India and
abroad.

e fi'ji o, ST
J.R. Kayal
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Organised by Geoscience & Technology Division, CSIR-NEIST, Jorhat, Assam (India)
14th -25th September 2020

Dr.Saurabh Baruah, Ph.D.

Winter over member, 18th Indian Scientific Expedition to Antarctica
Chief Scientist

CSIR - North East Institute of Science & Technology (CSIR-NEIST)
(Ministry of Science &Technology, Govt. of India)

Jorhat-785006, Assam, India
(Sessions Co-Chairperson and Advisor, IVWGST-2020)

Session Co-Chairperson’s e-Message

At a time when the whole world is brought to a standstill due to CoVID-19 pandemic, virtual events
have been rare source of motivation and inspiration with respect to attributing indulgence with scientific
and academic activities. In a blessing in disguise, the virtual events have facilitated a conduit for direct
access with experts and pioneers from across the globe. | am highly privileged to be a part of the
organizing committee of IVWGST-2020 which aims high to boost the morale of the students and
rese ilitating opportunities to interact with eminent Professors having research interest in
the domain,of Seism nics. | am indebted to the Convener, Dr.SantanuBaruah, for
formulating the %?I_iﬁd idéao: organize ‘e event-under the dynamic leadership of the Director of
CSIRNEIST, DEGN sastrr a

h ¥ R

Saurabh Baruah
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Dr. Manoj K. Phukan, Ph. D.

Head, Geoscience & Technology Division

CSIR - North East Institute of Science & Technology (CSIR-NEIST)
(Ministry of Science &Technology, Govt. of India)

Jorhat-785006, Assam, India

e-Message from Head of the Department, GSTD, CSIR-NEIST

The workshop, organized by Geoscience and Technology Division, CSIR-NEIST aims explicitly
to identify the most critical challenges that need to be addressed to progress research in Global
Seismology & Tectonics. International Virtual Workshop on Global Seismology & Tectonics (IVWGST-
2020) focuses on methods by which it might be addressed. The workshop significantly targets wide
participant’sthroughout the world of interdisciplinary community of Graduate/Post-Graduate/PhD
stud archers and scientists, of Geology, Geophysics and Physics. The workshop solicited
talks-inwearthquake eteness, ground motion and damages,seismotectonics, earthquake precursor
and fom seismic 'nazard-and semodelling the poisson assumptions and many more.

(! c!é, and Technology Division, CSIR-
- 5p or thelrunsurpassed ch0|ce of

hugelylﬁsptreour par.flc pants. The‘alm of IVWGST-2020is to |mparf' |n3|ght knowledge on global
seismology and tectonics.The book of abstract accrues the extracts of the talks presented at the
IVWGST-2020, live webinar series. The IVWGST-2020 and abstracts enlightens an insight to the
imminent problems and its solution towards global seismology and tectonics.We convey sincere thank
you to all the authors who have contributed for [VWGST-2020, book of abstract. | also convey thank
you to advisory board, Organizing committee, Convener, Co-conveners, Technical Committee,
Moderators and associate Members for their unflagging support towards IVWGST-2020 with their
resources. | as well as on behalf of IVWGST-2020 team members specially thanks in this regard to
Director, CSIR-NEIST for facilitating us to conduct IVWGST-2020.

fMforte-.

Manoj Kumar Phukan
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e-Message from the Convenor

It is my great pleasure to present the e-Abstract volume of the Internationals Virtual Workshop on
Global Seismology and Tectonics, IVWGST-2020. The virtual talks and lectures were on the rise with sporadic
hosting in the pre-CoVID-19 era, the impacts and potentials of e-events were hugely underestimated due to
preferences of attending physical sessions over e-sessions. The jubilant participation of students, researchers,
academicians and scientists in IVWGST-2020 from 31 countries (1028 participants), including Albania, Algeria,
pArgentina, Australia, Bangladesh, Canada, Colombia, Comalcalco Tabasco, Democratic Republic of Congo,
Dominican Republic, Ecuador, Iceland, Indonesia, Iran, Israel, Japan, Malaysia, México, Myanmar, Nepal,
Nigeria, Philippines, Poland, Russia, Singapore, Sri Lanka, Taiwan, Tajikistan, Turkey and US apart from India,

is a testimo is hugely inspiring to see the participation of people from beyond the domains of
Geolog;,‘GBQp yem-@d Phys Ez_that such virtual events are set to create a new order in

—

knowledge.sharlng and drssemmn
: _ M| I, USGS, P WaltersM.ogney, USGS, Prof. Susan
Sr% 4 l‘UjIC lh:ﬁ’S iVersity; Prof. "R;r_n‘eEh‘Singh Chapman

arg, II S, Ifa‘n ‘Prof. Tahmeed M. Al-HussainizBUET, Bangladesh Prof Sebastlano

velumi, O. A. Univ V =l (& : ._,m y. BG rV K.
av, | ‘ 1lndlat, rabh

nk all of hem for

acceptln?our request ford
The e-abstract volume presents a synoptlc glimpse of classical and contemporary research

endeavours and trends primarily in the field of Geology, Geophysics and Physics apart from interesting
inculcation of research related to CoVID-19. In my opinion, this volume is the first ever e-Abstract volume of a
virtual workshop published in a pandemic era.

As the convener of the conference, | extend my gratitude to Prof.G Narahari Sastry, Director
CSIR-NEIST Jorhat for his kind help and all kind of support in organizing this event. It really feels so amazing
working in his positive environment. Working under his management is indeed a great opportunity for any
individual like me. | thank once again Prof. Andrew Michael, USGS; Prof.J R Kayal, Former Dy DG, GSlI; Dr.
Saurabh Baruah, CSIR-NEIST; Dr.Jatin Kalita, Head, RPBD, CSIR NEIST; Dr. Manoj K Phukan, Head, GSTD for
their valuable support and guidance.

| thank all the members of the organizing committee for extending their valuable time in organizing
the program and all the authors, reviewers, and other contributors for their sparkling efforts and their belief in the
excellence of VWGST-2020.

SAard rAase Baeofe

Santanu Baruah
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beneath Shillong — Mikir Plateau and its vicinity of North East India

Author(s): Antara Sharma and Chandan Dey
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Author(s): Chetia et al
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Aut .. Saadah Majid et al
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Inauguration: 14 Sept. 2020 @ 09:15 am (Time Zone: IST, +5:30 hrs GMT)
e-Schedule:

14 September @ 09:30 am IST
13 September @ 09:00 pm PDT

Andrew Michael, USGS, USA
Why it is hard to count Earthquakes: Estimating Catalog Completeness

15 September @ 10:00 am IST
14 September @ 09:30 pm PDT

Walter D. Mooney, USGS, USA
The Tectonics and Seismicity of Indonesia and Southeast Asia

16 September @ 03:00 pm IST
16 September @ 06:30 am ADT

DjordjeGrujic, Dalhousie Uni., Canada
Spatial and temporal interplay between “viscous” and “brittle” deformational processes in
the Himalayan megathrust

17 September @ 09:30 am IST
16 September @ 09:00 pm PDT

Nicholas Vander Elst, USGS, USA
Forecasting aftershocks with the epidemic type model

18 September @ 10:00 am IST
17 September @ 09:30 pm PDT

Ramesh Singh, Chapman University, USA
Ground, Borehole and Satellite Observations for Search of Reliable Earthquake
Precursors

19 September @ 11:00 am IST

18 September @ 07:00 am PD*ﬁ

19 Septem% @ Qi%ﬂ.gm Ig —

RBS Yadav, Kurukshetra University, India
Coulomb stress modeling and seismicity triggering: A perspective on future seismic
hazard

Susan E. Hough, USGS, USA

™ ake Ground Motions and Damage: The Long and the Short of It

20 September @ 11:00 am IS
i ”’L

+R. Kayal, GSI, India

Je Intraplate Earthguakes in India

21 September @ 09:00 pm PDT

20 September @4 1:00.am IST
21 Sep 1:00am IST. T
21 Septe 9: g@ :
IRDT =~ = N
22 September @ 09:30 am FST

Jah, CSIR NEIST, Jorhat
o+t tonics of Northeast India ar

s. 7]

“J@* ,
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0

houla t')eésa)lsed using new

“Andrew Michael, USGS USA
The Poisson Assumption: Applications in Spite of Clustering

23 September @ 11:30 am IST
23 September @ 12:00 am BST

Tahmeed M. Al-Hussaini, BUET, Bangladesh
New Seismic Design Provisions for Updated Bangladesh National Building Code (BNBC-
2017) with reference to Seismic Hazard Assessment Studies

23 September @ 07:30 pm IST

Sebastiano D'Amico, Uni. of Malta, Malta

23 September @ 04:00 pm The challenge of computing seismic hazard maps and incorporating  site effects
CEST

24 September @ 03:00 pm IST A. A. Adepelumi, O. A. University, Nigeria

24 September @ 10:30 am Seismicity of Africa

WAT

25 September @ 10:00 am IST

V. K. Gahalaut, CSIR-NGRI, India
Tectonics of Indo-Burmese arc

25 September @ 07:30 pm IST

Imtiaz A Parvez, CSIR-4PI, India

Earthquake Hazard Studies in India
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14-25" September 2020

(nstitute at a Glance:

North East Institute of Science and Technology (NEIST), Jorhat, Assam, a constituent establishment of Council of
Scientific and Industrial Research (CSIR), New Delhi, has been engaged in multidisciplinary R&D work relevant to the -
country in general and North East of India (NE India) in particular. The Geoscience & Technology Division (GSTD) of -
CSIR-NEIST has been continuously monitoring the seismicity of NE India since 1982. The division publis 2
Annual Seismological Bulletin and maintains the Seismic Database for NE India. Seismic hazard and vulne%ﬁ
assessment of the populated cities & urban areas in NE India has been some major programs of the dIVISI :
from conducting geotechnical/geophysical consultancy services. SRS

PRPEER eV UaCIVaRRA 0. . Targeted Discipline|

‘4‘!‘ - 5 5 "
L R "

hise Vg,
“Due to severe physical communication constr:
brought about by the CoVID-19 pandemic situation
the practice of disseminating knowledge and ideas Geology
through webinar, a live interactive event where
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Why it is hard to count Earthquakes:
Estimating Catalog Completeness
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and Southeast Asia
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Djordje Grujic, Dalhousie Uni., Canada
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processes in the Himalayan megathrust

Forecasting aitershocks with the epidemic-
fype model
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RBS Yadav, Kurukshetra University, India

Coulomb stress modelling and seismicity
triggering: A perspective on future seismic
hazard
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Ground, borehole and satellite observations
for search oi reliable earthquake precursors
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The Long and the Short of It Large Intraplate earthquakes in India
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seismic source modelling
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Earthquake Ground Motions and Damage: ﬂ
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Complex seismo-tectonics of northeast India
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The Poisson Assumption: Applications in
Spite of Clustering

0 22" September @ 09:30 am IST
21" September @ 09:00 pm PDT

New Seismic Design Provisions for Updated
Bangladesh National Building Code (BNBC-
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Sebastiano D'Amico, Uni. of Malta, Malta

. The challenge oi computing seismic hazard
maps and incorporating site efiects
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Seismicity of Airica
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Tectonics of Indo-Burmese arc Earthquake hazard studies in India

(® 25" september @ 10:00 am IST (® 25" september @ 07:30 pm IST
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1. Topic: Why it is hard to count Earthquakes: Estimating Catalog Completeness
Andrew Michael, USGS
Abstract:

Once upon a time, such as when | started my career, to get an earthquake catalog was a
difficult process and you had to write to the network and ask them to send you the data, perhaps as a
magnetic tape. Now it is much easier because you can simply search and download the data from
institutions such as the USGS (https://earthquake.usgs.gov/earthquakes/search/) or the International
Seismological Centre (http://www.isc.ac.uk/iscbulletin/search/catalogue/). This advance is a good
thing. But it also means that a researcher may not be in contact with the people who created the
catalog who can advise them on its strengths and weaknesses. And this is important because
earthquake catalogs are not data. Seismograms are data. Lists of event times, locations, and
magnitudes are the product of analyzing seismograms. Over time, seismic networks have also gotten
much better with more stations, higher quality seismometers, digital recording, and improved analysis
methods. And these advances are also good things. However, it is important to understand how they
affect earthquake catalogs. One clear change is that earthquake catalogs are include more and more
earthquakes at smaller magnitudes. If we don’t understand these issues then we may have biased
counts of earthquakes which can affect estimates of earthquake rates for seismic hazard assessment
and cloud our understanding of whether earthquake rates change over time. In this tutorial, | will show
some cases where this is important and how to account for these issues in your own work.

Presenter biography , Seopt ,
Andrew Michael has been a geophysicist with the U.S. Geological

Survey’s Earthquake Science Center in Menlo Park since 1986 where he
combines observations of earthquake processes and statistical models to
determine long-term and short-term earthquake probabilities, to evaluate
proposed earthquake prediction methods, and to better understand how
stress and structure function as part of the seismogenic process. A
graduate of MIT (B.S., 1981) and Stanford University (M.S., 1983, Ph.D.
1986), he has authored over 100 papers and reports. He was the Editor-
~ in-Chief of the Bulletin of the Seismological Society of America from 2004
to 2010, served on the society's Board of Directors from 2014 to 2019 and
was its President from 2017 to 2018. In 2011, for that work, he received
the Society's Distinguished Service award. His outreach efforts include
founding the Earthquake Science Center web site (quake.usgs.gov which
became part of earthquake.usgs.gov) to facilitate the rapid dissemination
Andrew Michael of earthquake information and a lecture and performance titled “The
Music of Earthquakes ™.
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2. Topic: Tectonics and Seismicity of Indonesia and Southeast Asia
Walter D. Mooney, USGS, USA
Abstract:

South Asia is an ideal place to study plate tectonic processes because it includes the greatest
diversity of plate boundaries on Earth. Three major plates converge in South Asia, the Indian-
Australian, Pacific and Eurasian plates. In addition, there are several smaller plates, such as the
Philippine Sea, Carolina, Banda Sea, and other micro-plate. Despite this complexity, there are large
portion of South Asia that have a relatively simple tectonic setting. For example, oceanic lithosphere of
the Indian-Australian plate subducts quite uniformly beneath the Indonesian islands of Java and
Sumatra and has been the site of many large (Magnitude (M) 8) and great M 9 earthquakes. The Java
and Sunda trench are therefore a classic ocean-continent collision. In contrast, the continental
shelfnorth of Australia subducts beneath the Timor trough and oceanic domain of the Banda Sea, make
this a continent-ocean collision. Eastern Indonesia is a collage of ocean-ocean and ocean-island arc
subduction systems, such as the Molucca and Celebes Sea collision zones. We illustrate the structure
of these active subduction systems using maps and cross section of the seismicity and focal
mechanisms of this region based on data from the past 20 years.

Presenter biography

Prof. Walter Mooney is a research seismologist and
geophysicist at the U.S. Geological Survey, Menlo Park, California. He
is also a AGU member since 1974 (and Fellow since 1996). His major
interest is global Earth crustal structure and tectonics, particularly of
the continental lithosphere. Mooney was the branch Chief of Seismology
from 1994 to 1997. He has led field work throughout North and South
America and participated in extensive research affiliations with
colleagues in Mexico, Europe, Russia, China and Taiwan, Japan, India,
Australia, New Zealand, East Africa. Mooney is a consulting Professor
of Geophysics, Stanford University, and a visiting faculty at the
following institutions: University of Karlsruhe and Kiel University,
Germany, University of Paris and University of Strasbourg, France,
Rice University, and the California Institute of Technology. Finally, he
is the Program Leader for the USGS contribution to the Indian Ocean
Walter D. Mooney Tsunami Warning System and has extensive experience at leading

training.
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3. Topic: Spatial and temporal interplay between “viscous” and “brittle” deformational
processes in the Himalayan mega thrust

Djordje Grujic, Dalhousie University, Canada

Abstract:

Continuum of stress, strength, slip and creep in the subduction zone plate interfaces is realized
by various mechanisms of stress loading the seismogenic zone of a megathrust by creep in its deeper,
ductile part. In contrast, viscoelastic deformation, poroelasticity, and ductile flow lead to dispersion and
attenuation of seismic waves down dip the seismogenic zones. Most of the understanding of these
interactions was acquired through seismological and theoretical studies.

We investigate such megathrust system across a range of observation scales and approaches,
including field observations, microanalyses, innovative geochronology, and numerical modeling. The
outcrops of the main Himalayan structures expose a sequence from ductile shear zones to brittle faults.
As all these structures merge into the Himalayan basal décollement, the Main Himalayan thrust, it can
be safely assumed that the rocks now at the surface were within the MHT at the time, of their
deformation. Himalayan thrusts therefore collectively crosscut many lithologies and have operated over
broad ranges of p e, temperature, and strain rates. From north to south, from older to younger,
the sequence of s of mylonite, uItramonmtes ‘cataclasites, to fault gouge represent distinct

zones into-which*de tion has localized. - .

Microstructural textural analyses of quartz mylonites from the Main Central thrust allow
identification of of " deformation” mechanisms caused by reductn@nrs in pressure and
temperature durln umation, and they provide quantltatlve constraints on stress history. At some
localities there is ar evolution of samples experiencing shifts to higherstress deformation that may be a
result of interaction between end-member mechanisms wherewviscous s flow cannot modate all the
imposed dlsplaceR]ent which leads to “semi-brittle” deformation. ernatlvely, the of high stress
associated with earthquakes might also be involved in generating bimodal populations of dynamically
recrystallized grains. At other localities, however, there is an evolution of samples experiencing
switches to lower stress deformation. The latter microstructures may be results coeval decrease of
strain rate and temperature. These two contrasting deformation histories should be a focus of our future
studies of megathrust systems.

Presenter biography  prof. Djordje Grujic is a Professor at Dalhousie University,
Department of Earth Science, Canada. He is currently holding the
prestigious Carnegie Chair in Geology and the Director of the
UThHe (Noble Gas mass spectrometry laboratory) at his
university. He has been the visiting professors at UNIL - Université
de Lausanne; ETH Zurich & Stanford University. Prof. Grujic has
been honoured with several awards like Jovan Zujovic medal (by
University of Belgrade, Yugoslavia in 2005); Professor of the Year-
2003 (by Department of Earth Sciences, Dalhousie University) and
many more. He is currently the Associate Editor of Tectonics.

Djordje Grujic
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4. Topic: Forecasting aftershocks with the epidemic type model
Nicholas Vander Elst, USGS, USA
Abstract:

While it may never be possible to predict the exact time, place, and magnitude of an impending
earthquake, it is nonetheless possible to make probabilistic assessments of aftershock hazard based
on past regional sequences and the specifics of an ongoing sequence. Aftershocks follow well-
established statistical rules regarding the distribution of number, time of occurrence, and magnitude.
Aftershock forecasts provide situational awareness, increase public resilience, and help prioritize
response and recovery operations. During times of crisis, quick production and release of these
forecasts can help fill the vacuum of information and assist a variety of people in making informed
decisions. In this workshop we will discuss the science behind probabilistic aftershock forecasting, and
the basics of generating, communicating, and interpreting aftershock forecasts.

Presenter biography Dr. Nicholas Vander Elstis is working as a Research Geophysicist
(2018 — present) at USGS Earthquake Science Center, Pasadena, CA.
He has completed PhD from University of California, Santa Cruz in the
year 2012. His PhD topic was ‘“The effect of seismic waves on
earthquake nucleation and fault strength”. He has been awarded with
several awards like USGS Earthquake Science Center STAR award
(2018); USGS Earthquake Science Center STAR award (2017); USGS
Earthquake Science Center Special Thanks and Recognition (2016);
UCSC Waters Award for PhD proposal (2009); ARCS Foundation
Fellowship (2008); Honorable Mention, NSF Graduate Research
Fellowship (2007); Chancellor’s Fellowship, University of California,
Santa Cruz (2006); Summer of Applied Geophysical Experience, LANL
(2004); JPL Undergraduate Scholar (2002); Santa Ana College
President's Scholar (2002). He is presently the Associate Editor of
Bulletin of Seismological Society of America.

Nicholas VVander Elst
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5. Topic: Ground, borehole and satellite observations for search of reliable earthquake
precursors

Ramesh Singh, Chapman University, USA
Abstract:

Earthquakes occur at any location on the solid earth and beneath the ocean. Characteristics of
the earthquakes vary from one location to other location due to contrast in the geological settings:
hydrological, stress and geophysical environments. Indian subcontinent is dynamic and made of
different cratons of different sizes. The epicenter of an earthquake may be on land, ocean and could be
near the ocean. The stress monitoring of the Indian cratonic blocks are being monitored using Global
Positioning System (GPS). In the past, efforts were made to study surface and subsurface parameters
to get an early warning of an earthquake, but individual parameters did not provide much insight about
an earthquake. In the present talk, use of the ground, geophysical, borehole and multi satellite sensors
will be discussed in getting information about land, ocean, atmosphere, in-situ, ionosphere and
meteorological parameters in the search of a reliable precursor of an impending earthquake. Further,
the need and importance of an integrated approach will be discussed in the mitigation of earthquake
impacts in the seismic prone areas especially in Assam which is located in a unique stress
environment.

Presenter biography

Prof. Ramesh Singh is a Professor at School of Life &
Environmental Sciences, Chapman University, CA, USA as of January
2009. He was a Professor with George Mason University, Virginia, USA
during 2007-2009 and Distinguished Visiting Professor (2003-2005) with
the Centre of Earth Observing Space Research. He was Professor in the
Department of Civil Engineering, Indian Institute of Technology Kanpur,
India during 1986-2007. He is currently the Editor-in-Chief of
Geometrics, Natural Hazard and Risk.

Ramesh Singh
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6. Topic: Coulomb stress modelling and seismicity triggering: A perspective on future
seismic hazard

RBS Yadav, Kurukshetra University, India
Abstract:

The earthquake interaction is a fundamental feature of seismicity, leading to earthquake
sequences, clustering and aftershocks. The interaction criterion that promises a deeper understanding
of earthquake occurrence and a better description of probabilistic hazard is the Coulomb stress
transfer. The closeness of failure of fault is computed using the changes in Coulomb stress sometime
referred as Coulomb Failure Function (ACFF). It depends on the changes in both shear stress Ar and
normal stress Ao, which can be expressed asACFF = At - u' (Ao- AP). where, AT is the changes in
shear stress (positive in the direction of fault slip), Ac is the changes in normal stress (positive for the
compression), AP is the changes in pore fluid pressure of the fault (positive for the compression) and '
is the effective coefficient of friction. A positive value of ACFF for a particular fault denotes movement
of that fault towards failure i.e. the likelihood that it will rupture in an eartthe’ﬁ ind’mugi)nce the
direct measurement of stress is not possible; hengchap@é‘é in EF'es'a_value an be calculated from the
information about the geometry and slip ofan egrthquake rupture.

Coulombystressifiodeling has been performed for some large ea keswoecufred in the
Indian subcontinents:’Theco-seisr'r]ic coulomb,stress changes 'ﬁgvgvgeen omputed for October 19,
1991 Uttarkashi,-February 27,:1997 Pakistan, March 28, 1999 Chamoli and October 8, 2005 Kashmir
earthquakes.For this purpose, a regional compressive stress field is assumed in thesHimalayan Frontal
Arc whose principal axis'is fréndingsin-the NNE directiongwhichyisrconsistentawith the direction of the
movement of the Indian pﬂat heﬂgdristribution of aﬁers%:;ks of :[hé:se eartraualgs shngs_’('t_{;t they fall
in increased Coulomb stress region and their distribution might be predicted on the basi$ of Coulomb
failure ctriteria.lt has been observed that the majority of the aftershocks of the Himalayan Frontal Arc
earthquakes (Uttarkashi and Chamoli) occurred in the updip edge of the fault rupture. In the case of
Kashmir (2005) earthquake, the most of the aftershocks were concentrated in the lower part of the
updip edge which indicates that the source of earthquakes generation in this region is deeper than the
Himalayan Frontal Arc.

Co-seismic coulomb stress modeling has been also performed for some recent earthquake
sequencese.g. 2007 and 2011 Talala (Gujarat), 2008 Baluchistan (Pakistan), 2011 Van (Turkey), 2015
Gorkha (Nepal) and 2016 Imphal (Manipur) earthquakes. It has been observed that the static Coulomb
stress changes due to the coseismic slip of the main shock of 2007 (Mw 5.0) Talala earthquake
sequence enhanced off-fault aftershockoccurrenceand supports the postulation on aftershock
triggering. Post seismic coulomb stress changes due to 2007 earthquake show positive stress changes
at the epicenter of the 2011 Talala erthquakeas well as locations of afteshocks reveal triggering of 2011
event and its aftershocks. During the 2008 Baluchistan (Pakistan) earthquake sequence, the static
coseismic Coulomb stress changes due to the foreshock (Mw 5.3) were found to increasestress at the
hypocenter of the main shock (Mw 6.4), thus promoting the failure; and cumulative coseismic Coulomb
stress changes due to the foreshock and mainshockshow that the most of theaftershocks occurred in

e-Abstract Page 23
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the region of increased Coulomb stress. The estimated coseismic Coulomb stress for the 2011 Van
(Turkey) eartghuake (Mw 7.2) using the variable slip model for depth range 0-30 kmexhibits a‘butterfly’
pattern and the most of the aftershocks (90%) fall in the region of enhanced Coulomb stress, which
suggests that aftershock activities have been triggered by transfer of positive Coulomb stressdue to
coseismic slip of the mainshock.The coseismic Coulomb stress changes have been evolved on the
Main Himalyan Thrust (MHT) due to 2015 Gorkha main earthquake (Mw 7.8) and its largest aftershock
(Mw 7.3), and the forecasted seismicty rate during next year was modeled highter than 2.5 times than
the background seismicty. Co-seismic Coulomb stress cnahges due to 2016 Imphal earthquake have
been evolved on Kopili, Churachandpur Mao and Dauki faults; and observed that the Kopili and
Churachandpur Mao faults received increased stress and, therefore, posses high hazard in near future,
while Dauki fault did not received increased stress.

A three-dimensional (3D) co-seismic and post-seismic coulomb stress changes have been
caluctaed due to 2001 Bhuj earthquake (Mw 7.7)by taking viscoelastic relaxation into account for a
wide region of the KRB. The postseismic coulomb stress changes after 10 years are more prominent in
NW and SE regions of the mainshock due to viscoelastic stress relaxation processes, whi ay be a
site for occurrence of future aftershocks in these regions. It has been obTV/eT thm‘:elastic
ACFS perturbs the stress level up to the easte"rn Sa;ﬂa?htrm shallow depth (0-10 km) that
triggered seismic activity in recentstime inithis region."The stress evolution along the Magin-Maqu
segment (MMS)ef the "East Kunlun Fault zone has been also_calc d UFing1879=2008 by
integrating coseismic effects, viscoglastic_;ekaxation‘andnéctonib' ioading; and observed that, compared
to coseismic staticstress changes, the post-seismic viscoelastic relaxation process has played a more
importantrole on stress accumulation.

The ‘above st vs#at Goeulomb_stressyehanges help to tand the_aeanhquake
: = 1 W ) . : W M I ' A
intraction“processes, iCty’ triggering and play an |mbortant ole in assesing the futdre seismic

hazard of any region.

Presenter biography pr.rRB.S. Yadav is presently working as an Assistant Professor in the
Department of Geophysics, Kurukshetra University, Kurukshetra,
Haryana since April 2012. Prior to the joining of Kurukshetra
University, he has worked as Scientist at the Indian National Center
for Ocean Information Services (INCOIS), Hyderabad during March
2010 — April 2012 and Institute of Seismological Research (ISR),
Gandhinagar, Gujarat during August 2006 — March 2010. He has
completed Ph.D. degree in Engineering Seismology from the Indian
R B S Yadav Institute of Technology (I.I.T.) Roorkee, Uttarakhand in 2009. Dr.

Yadav has been awarded by the “Young Reseracher Award” in 2014

by the Ministry of Earth Sciences (MoES), Govt. of India in

recognition of his outstanding contributions in the field of “Earth

System Sciences”. He has also been granted a resercah grant in 2015
under “DST Fast-Track Young Scientist Scheme” by the DST, Govt.
of India. He is presently serving as Editor of “Open Journal of
Earthquake Research (OJER)” published by Scientific Research
Publishing, USA.
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7. Topic: Earthquake Ground Motions and Damage: The Long and the Short of It
Susan E. Hough, USGS, USA
Abstract:

Seismologists have long known that shallow geological structure, for example soft shallow
sediments and deep sedimentary basins, can have a profound affect on ground motions. A
consideration of basic physics illustrates how soft (low-impedance) layers will amplify the level of
shaking, often at particular resonance frequencies. In basins and valleys, converted surface waves
give rise to amplified and prolonged shaking. This textbook understanding leads to simple methods to
predict site response for practical application, including generation of ShakeMaps that show the
distribution of shaking from an earthquake, and probabilistic seismic hazard maps. In my talk, | discuss
recent research that illustrates how the physics of wave propagation can be more complex than the
simple models. Using results from recent investigations of the 1933 Long Beach, California, 2010 Haiti,
2015 Gorkha, Nepal, and 2019 Ridgecrest, California, earthquakes, | show that ground motions and
damage can be strongly influenced by complex 3-dimensional propagation in large-scale basins,
topographic amplification, and pervasive nonlinear response of shallow sedimentary layers. Each of
these effects can not only give rise to significant amplifications, they can contribute to an overall pattern
of shaking intensities that is counter to the prediction from simple models.

Presenter biography

Susan Elizabeth Houghis a seismologist at the United States
Geological Survey in Pasadena, California. She has served as an editor
and contributor for many journals and is a contributing editor to
Geotimes Magazine. She is the author of five books, including Earth
shaking Science (Princeton). Hough graduated from the University of
California, Berkeley in 1982 and is a University of California, San Diego
Alumna, earning her Ph.D. in geophysics from the Scripps Institution of
Oceanography in 1987. She has served on the Board of Directors of the
Seismological Society of America from 1998 to 2004 and of the Southern
California Earthquake Center from 2006 to 2009. Hough has written
Susan E. Hough numerous articles for mainstream publications such as the Los Angeles
Times. Altogether she has published over 100 articles in peer-reviewed
journals.
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8. Topic: Recent Strong and Large Intraplate Earthquakes in India
J. R. Kayal, Former Deputy Director General (Geophysics), Geological Survey of India
Abstract:

Two strong (Mw 6.0-6.3) and one large (Mw 7.7) earthquakes occurred in recent years in the
intraplate Stable Continental Region (SCR) of India. These are the 1993 (Mw 6.3, intensity VIII+)
shallow ( ~7 km) SCR event in Killari area and the 1997 (Mw 6.0, intensity VIIl) deeper (~35 km)
Narmoda rift basin event in Jabalpur area of central India, and the 2001 (Mw 7.7) deeper (~25 km)
and largest SCR event in the Kachchh rift basin in western India. The 1993 Killari event occurred in the
Deccan trap cover area, no surface fault was mapped; a small trace (~1km) of surface rupture was
identified at the main shock epicentre area. The other two SCR events occurred at much deeper depth
in the rift basins with no surface rupture.

Relocation of the aftershocks by homogeneous: and simultaneous inversion methods, fault
plane solutions and 3-D seismic images ‘are used to identify the seismogenic faults/source zones at
depth of these earthquakes. The'results suggest that fault intersections are the most likely source
zones for the SCR events. Reverse faulting-earthquakes-in the rift basins further suggest inversion
tectonics.The rift basins, which"were formed-in a tensional stress regime-in the geological past by fast
northward movement of the Indian plate, now experience compressional-stress due collision tectonics
of the Indian plate with the-Eurasian plate.  Local: Earthquake Tomography (LET) and Differential
Tomography (Tomo-DD) images are used to delineate active faults. Aftershock cross-sections and fault
plane solutions, on the other hand, reveal the fault geometries. For details of these investigations,
readers are referred to Kayal (2007, Gond."Res. Mem 10:189-199) and Singh et al. (2016, BSSA. doi:
10.1785/ 0120150280).

Presenter biography Professor J. R. Kayal did his M Sc (Applied Geophysics), from the 1IT-
ISM, Dhanbad in 1969, and Ph D in Microearthquake Seismology from
the Victoria University of Wellington, New Zealand in 1983 as a
Commonwealth Scholar. After post-graduation, he joined the Oil &
Natural Gas Commission (ONGC) in 1970; then joined the Geological
Survey of India (GSI) in 1971. He rose to the rank of Deputy Director
General (Head, Geophysics) in the GSI, and superannuated in
November 2006. He has been an Emeritus Scientist at the Jadavpur
University, Kolkata, adjunct and visiting Professor to various
Universities / Institutes in India and abroad, guest faculty to the
UNESCO and ICTP international training courses in South Asia. He is
recipient of National Geoscience Award (Govt of India), Life time
J. R. Kayal Decennial Award (Indian Geophy Union) & Fellow, West Bengal Sci.
Tech. He has more than 140 research publications in national and
international journals, author of a book on Microearthquake
Seismology and Seismotectonics of South Asia, and editor of several
books and special volumes on Earthquakes; he supervised more than 10
PhD scholars. He is an active researcher and student loving Professor
in India and abroad.
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9. Topic: Complex seismo-tectonics of northeast India
Saurabh Baruah, CSIR-NEIST, India
Abstract:

The complexity in seismotectonics of North Eastern India is well accepted. Typically, the region
is wedged among particularly three distinct regional dynamics - collision boundary to the north
comprising Arunachal Himalaya, the syntaxial bend towards north-eastern most corner and Indo-
Myanmar subduction zone towards east. In addition, Holocene upliftment of Shillong-Mikir plateau is
another critical dynamics of the region. All these tectonic domains are the source and contribute to the
intense seismicity pattern of the region. As a result, the region produced two great earthquakes of 1897
and 1950 (M>8.0) and twenty numbers of large earthquakes. Seismicity of the region is mostly
constrained by shallower to intermediate depth earthquakes except Indo-Myanmar region where
deeper depth earthquake occur. Characteristics of these earthquakes are vivid and inferences on
mechanism of these earthquake and subsequent stress regime are a critical parameter broadly evolved
from IMMCMSH Consequently these are sometimes function of depth and space mostly
independent, of magnitlde™insfact.the complexity can be lucidly explained if in-depth study on stress

regime in. terms  of §pace’“ﬂme_an are~estimated ‘and interpreted. Although a broad

understandmg QStress re stablished h wever much-intense investigation in this
domainik req J 6‘—3 ‘that th J! fes tter :i}ry mformatﬁﬁbout—the ongoing
status o Lltis really ;ﬁ'ﬁlSewo o note that Severa :esearchers have contrlbuted using

differe ,. Y s to antiate e tecton it o Al m ¢ erl nta#wgrk @eedless

/' a props od wi | indrance i of géodmamlcs
Understandmg eism behavnoro he C 3 ere is’ ﬁUexpréssnon
of surface rupture questioning the epicenter of these great earthquakes SI|p rate co-seismic uplift
mismatching indicate perhaps the existence of blind fault in potential source zones which poses big
threat on the contrary to clearly ascertain seismic cycle scenario of the region. The topic covers mainly
the seismicity pattern, its characteristics, inferences on stress embedded with some field evidences
which can be the prime inputs to the seismic hazard assessment of the region. So what is next, a
comprehensive and focused multi-institutional study is the imminent need to predict a valid
seismotectonic model of northeastern region of India which will be the key driver to seismic hazard
assessment.

Presenter biography

Dr. Saurabh Baruah is working as the Chief Scientist at
CSIR-NEIST, Assam. He has decades of research experience in the
field of seismology. Under his supervision dozens of PhD thesis
have been supervised. Dr. Baruah is the pioneer of the foundation
of the Multi Parametric Geophysical Observatory (MPGO) Tezpur
for earthquake precursor studies in North East India context. He
was also winter member of 18" Indian scientific expedition to
Antarctica.
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10. Topic: Why does seismic hazard zoning maps are uncertain and should be revised
using new seismic source modelling

Mehdi Zaré, IIEES, Iran
Abstract:

This lecture is aimed to represent the important controlling factors for Seismic Hazard Anallysis
and to review the Uncertainty sources. After each major earthquake, the seismic source determinations,
seismicity parameters and ground motion models are expected to be modified and there are always
discussions on the reliability of the seismic hazard zoning maps and a comparison between the
recorded and previously assessed ground motions. This draws attention to the importance of input
dataset and the level of knowledge of the seismic source parameters in the potential seismic regions
(geometry and mechanical of faults, return periods, etc.).

The south Asia region are exposed to high seismic activity and are greatly influenced by the

continental convergence and active crustal shortening between the African, Arabian and the Indian
plates to the NE and northward with respect to the Eurasian plate. According to the regional tectonic
regime of the Iranian plateau, the focal mechanism solutions of the most earthquakes are
compressional, strike-slip or.a combination of these two mechanisms (Fig. 1).
The GPS-derived vé_l.ocity field for'the zone:of interaction of the Arabian, African (Nubian, Somalian),
and Eurasian plates'indicates.counterclockwise. rotation of a broad area of the Earth's surface including
the Arabian plate, adjacent parts of the Zagros ‘and central.Iran, Turkey, and the: Aegean/PeIoponnesus
relative to Eurasia at rates in the range of 20-30 mm/yr (Relllnger et aI 2006) (F|g 2).Central Turkey
(Anatolia) moves in a coherent fashion with internal deformation <2 mm/yr. The motion of Anatolia is
bounded on the north by the right-lateral North Anatolian fault and on the southeast by the left-lateral
East Anatolian fault. Upper bounds on fault slip rates for these faults are 24+1 mm/yr and 9+1 mmiyr,
respectively. Relative to Eurasia, the southwestern Aegean-Peloponnisos moves toward the SSW at
30+2 mml/yr in a coherent fashion with low internal deformation (<2 mm/yr) (McClusky et al., 2000). The
similar measurements in the Iranian continent and northern Oman performed by Vernant et al., (2004)
indicate that most of the shortening is accommodated by the Makran subduction zone (19.5+2 mml/yr)
and less by the Kopet-Dag (6.5+2 mml/yr). The Central Iranian Block moves consistently with internal
deformation smaller than 2 mm/yr. In the western part of Iran, distributed deformation occurs among
several fold and thrust belts. Between the Central Iranian Block and the Arabian Plate, the central
Zagros accommodates about 7+2 mm/yr of north—south shortening. North of the Central Iranian Block,
the Alborz mountain range accommodates 8+2 mm/yrof north—south compression. According to the
GPS measurements by Wang et al. (2001), the southern parts of the Himalaya show northward
movement (N19°-22°E) at a rate of 36 to 38 mml/yrwith respect to stable Eurasia. Bangalore in
southern India has a northward velocity of 35.9+1

mm/yr. The maximum velocity (38 mml/yr) in the northern Ganges plains approximates the rate of
convergence between the Indian and Eurasian plates. All these GPS analysis indicate high rates of
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deformation in the Middle-East region and the Iranian Plateau, so that the region is exposed to all-
round pressures caused by the collision of lateral tectonic plates.
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Fig 1. Focal mechanism of the main earthquakes recorded in Iran during the last century. dashed lines:
borders of the 3 main tectonic zones of Iran. solid line: major faults (adapted from Shahvar et al., 2013).

Therefore, the geodetic, seismic and tectonic studies in the region confirm the existence of a complex
active tectonic framework with high deformation rates, a part of which expresses in terms of
earthquakes. This region experiences different earthquake magnitudes each year, some of them may
reach Mw8 (e.g. 27 November 1945 M,8.1 Makran earthquake). Many destructive earthquakes with
magnitude=7.0 have occurred during the last century such as the 1909 Silakhor (Mw.7.3), 1930 Salmas
(Mw.7.1), 1962 Bou'in-Zahra (Mw.7.1), 1968 Dasht-e-Bayaz (Mw.7.4), 1978 Tabas (Mw.7.4), 1990 Manjil
(Mw.7.4),1997 Ghaen (Mw.7.3), 2003 Bam (My.6.6), 2013 Savaran (My.7.8) earthquakes in Iran, 1939
Erzincan (Mw.7.8), 1970 Gediz (Mw.7.2), 1976 Caldiran-Muradiye (My.7.0), 1999 Izmit (My.7.6), 1999
Dizce (Mw.7.2), 2011 Van (Mw.7.1) earthquakes in Turkey, the Nuweiba earthquake south of the Dead
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Sea fault and in the Gulf of Aquaba in Egypt, the 1935 Quetta (Mw.7.7), 1945 Balochistan (M.8.1),
2005 Balakot (My.7.6), 2011 Dalbandin (Mw.7.2) and 2013 Awaran (My.7.7) earthquakes in Pakistan,
and the 2002 Hindu-Kush (Mw.7.4) and 2015 Hindu-Kush (Mw.7.5) earthquakes in Afghanistan (Fig. 3).
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Fig 2. Horizontal velocity field for a major part of Alpine-Himalayan chain. The blue vectors are by
Reilinger et al., (2006) and McClusky et al. (2000) and the red vectors are by Wang et al. (2001). The
black vectors are by Vernant et al. (2004). The white vectors are the Nuvel1-A plate velocity model by
DeMets et al. (1994).
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Fig. 3. Seismicity map of the M/ddle East region before declustering represented by epicenters of
earthquakes (4<M). Yellow stars indicate some of the destructive seismic events (with 6.5<My) during
the last century. Source of data: EMME earthquake catalogue (Zare et al., 2014).

After each earthquake (such as the 1990 Mw7.3 Majil earthquake and 2003 M.6.5 Bam earthquake)
some questions were raised on the reliability of the seismic hazard zoning maps and on the comparison
between the recorded and previously assessed ground motions. These triggered the importance of
input dataset and the level of knowledge of the seismic source parameters in the region (fault geometry
and mechanics, return periods of large and destructive earthquakes, etc..).

Related efforts

The application of most popular seismic hazard analysis methods such as the Deterministic Seismic
Hazard Analysis (DSHA) as well as the Probabilistic Seismic Hazard Analysis (PSHA) in this region is
explained. It should be noted that reliable seismic hazard studies depend on having a robust
earthquake catalogue, good knowledge on the tectonic framework and rate of active deformation, and
relevant attenuation model. The better input for hazard analysis results in more reliable the parameters
and the seismic hazard assessments, so that precise input data such as comprehensive catalogues,
seismicity parameters as well as characteristic of seismotectonic zones lead to decrease uncertainties
of the analysis. There have been several efforts to prepare uniform earthquake catalogues of the
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Middle-East and Iran in the recent years such as a new earthquake catalogue of the Middle East region
which has been developed consisting historical, early and modern instrumental events recorded
between 1250 B.C. and 2006 (Zare et al., 2014). This effort was undertaken under the framework of
Global Earthquake Model (GEM) and Earthquake Model of Middle East (EMME) projects and the final
goal was to establish a unified catalogue of seismicity by incorporating regional and international data
to be used for homogeneous estimation of seismic hazard in the region. | noticed that there is not
enough strong-motion metadata in most parts of the study region. Uncertainties associated with the
seismic hazard analysis and level of success of the Poissonian method in the region is also presented.

The trend of such seismic hazard studies in the south Asia have been initiated using deterministic
approaches, continued with probabilistic approaches and finally linked to the spectral zoning maps. The
trend in hazard mapping appears to cover the intensity assessment, realistic acceleration and the neo-
deterministic approaches; the development of site specific seismic hazard analysis for the region
should be based on the detailed integrated site characteristics database. This lecture is based on the
context and a critical review of the seismic hazard studies that | performed during the last 28 years.

The Structure of the Lecture

The lecture has beenv_orgvanized’ in 7 parts on the subjects including seismicity catalogues, strong
motion processing, development of attenuation relationships and seismic hazard analysis (SHA) and
etc. ' g .

In the part 1, the méthodolbgy of the studies. about seismicity and seismic hazard analysis is described.
In this regard, the necessity of a'time-dependent-as compared with a time-independent seismic hazard
analysis as well as'the' importance of Poisson distribution-in-the seisrﬁicity catalogues are presented
briefly. It should be considered that there are not enough strong-motion metadata in the region of study,
while there are relatively proper data in some parts such as Iran and Turkey. The application of most
popular seismic hazard analysis approaches such as the Deterministic Seismic Hazard Analysis
(DSHA) as well as the Probabilistic Seismic Hazard Analysis (PSHA) are also discussed. | also discuss
uncertainties which originated from the lack of knowledge about the seismic sources and their effects
on the final SHA results.

Reliable seismic hazard studies depend on having a robust earthquake catalog. The longer the extent
of the catalog and the more reliable the parameters are, the better it is for those doing seismic hazard
analysis. In this respect, there have been several efforts to prepare uniform earthquake catalogs of the
Middle-East and Iran in the recent years which are described in the part 2. In this section, the existing
seismic networks within the region are first pointed out briefly. Then, the way of compiling and the
reason of declustering the most important recent catalogs as the comprehensive available databanks
are explained.

In the part 3, | highlight the results of strong motion processing and especially the data analysis of the
Iranian and Turkish strong-motion networks. The main outcome is to obtain strong motion catalogues
with the seismic parameters of site conditions, the frequency band of seismic records, peak values of
acceleration, velocity and displacements, source parameters (magnitude, epicentral and macroseismic

e-Abstract Page 32



C\ENCE
hhhh

Tectonics

International Virtual Workshop on Global Seismology & f\f ;i%

FOR A BRIGHTER TOMORROW

distances), intensity and fault plane solutions whenever possible. The aim is to obtain with other
regional dataset, a homogenous and good quality database to be incorporated in the SHA.
Furthermore, the strong-motion processing of some case studies such as the earthquakes of Bam, Iran
(Mw=6.5, 2003), Gorkha, Nepal (Mw=7.8, 2015) and etc are expressed and discussed.

Since the attenuation relations are one of the most essential elements of any seismic hazard analysis,
in the part 4, | have tried to summarize the researches, which | involved with during the last two
decades for developing regional attenuation equations for Iran and other regions. In this respect,
different PGA, spectral acceleration and intensity equations, with a recent development of intensity-
strong motion predictive equations in Iran are described. The regional attenuation equations would lead
to have less uncertainties in the seismic hazard assessments of Iran.

In the part 5, | discuss the previous and current challenges in SHA studies, e.g the sufficiency of
seismotectonic data in the regions of study and what we did not know about the faulting and site
conditions before the major earthquakes for finalizing the seismic hazard zoning programs.
Subsequently, my most important studies on seismotectonic and sources, magnitude assessments as
well as the recent seismic hazard zoning in Iran, Afghanistan, Malaysia, Singapore and Iraq are
summarized. s

In the part 6, a combination of lessons learned from in-situ earthquakes damages and subsequent
phenomena observed during-reconnaissance studies in different earthquake-affected areas are
presented. In this réga’rd, selected topics.such. as the data acquisition in earthquake recognitions, the
analysis of recorded.strong-motions, the.determination of physical damage, the near-field effects
associated with dire,ctivjt'y.-and'fling-step, and the‘impartance.of these! dralysis in-hazard zoning provide
some insights into the seismic hazard assessment. These studies are the results of field investigations
that | performed following the fourteen important recent earthquakes in Iran and other countries in the
Middle East. The field studies start from the 2003 Bam (Iran) earthquake, continue with the 2003
Boumerdés-Zemmouri  (Algeria), 2005 Balakot (Pakistan), 2009 Padang (Indonesia), 2009
Southeastern Tehran (Iran), 2010 Kuh-Zar (Iran), 2011 Tohoku (Japan), 2011 Van (Turkey), 2012
Varzeghan (Iran) twin events, 2013 Shonbeh (Iran), 2013 Saravan (Iran), 2013 Bashagard (Iran), 2014
Mormori (Iran) earthquakes and finally ends to the 2015 Gorkha (Nepal) earthquake. The lecture shows
a process of the main observations and comparison of local SHA and scenarios between the different
regions.

The lecture contains also a proposal on the regional seismic database (earthquake catalogue and
strong motion database) for the South Asia region which is described the part 7. One of the goals is to
develop methodologies for the seismic risk evaluation and loss estimation that are tailored for different
cities in the South Asia. There are some vulnerable and densely populated regions in south Asia (i.e. in
India, Afghanistan, Pakistan, Nepal, etc..) where the seismic hazard and risk are high, but the quality of
accessible knowledge on seismicity, seismic source parameters and strong ground motion are poorly
known. This situation is not acceptable to perform a meaningful seismic hazard and risk assessment.
To this end, the ground-motion models that provide hazard evaluation associated should yield accurate
ground motion estimates with low dispersion through simple functional forms that use the essential
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geophysical and seismological information. Based on this fact, the perspective and strategy of the work
plan is to develop a consistent seismicity catalogueue, strong motion dataset, detailed seismic source
model and regional ground-motion models (GMMs). These need to be based on the assumption that
the tectonic regimes, seismicity rates and data availability are extremely variable.

In summary, my future research plan includes the following items:
o Compilation of existing seismicity catalogues
e Reevaluating the historical earthquake catalogues
e Incorporating the new sources of information
e Assembly of strong ground-motion database
e Development of predictive model for peak ground motion and spectral values

e Evaluation of site amplification and soil linear and nonlinear behavior

— .

Presenter biography

Mehdi Zare, professor of engineering seismology at the
International Institute of Earthquake Engineering and Seismology
(IIEES) and an associate member of the academy of sciences of Iran.
He is involved in Scientific activities like Seismic Regulations for the
Nuclear Power Plants, member of editorial board and founding the
“Engineering Geology Group” in the Omran Magazine;, Faculty of
Civil Engineering, Sharif University of Technology, Tehran. Prof
Mehdi Zare has decades of teaching experience and research work in
the field of earthquake seismology and engineering. He has supervised
dozens of PhD thesis under his guidance.

Mehdi Zaré
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11. Topic: The Poisson Assumption: Applications in Spite of Clustering
Andrew Michael, USGS
Abstract:

The Poisson distribution is frequently used to describe the temporal behavior of
earthquakes. It is the basis of Probabilistic Seismic Hazard Analysis and a frequent null
hypothesis for testing earthquake prediction and forecasting methods. But the clustering of
seismicity, which has been noted from our earliest earthquake records, violates the Poisson
assumption that earthquakes are independent events. To get from our highly clustered data to
a valid application of the Poisson distribution, we can decluster the catalog by removing
foreshocks and aftershocks or transform time such that the events appear independent. In this
tutorial, we will consider the uncertainties associated with these approaches; tests for
determining if the Poisson distribution is a good description of the resulting data; applications
to global seismicity, earthquake prediction tests, and hazards assessment; non-stationary
Poisson models for Operational Earthquake Forecasting; and routes to move beyond the
limitations of the Poisson assumption.

Andrew Michael has been a geophysicist with the U.S. Geological
Survey’s Earthquake Science Center in Menlo Park since 1986 where he
combines observations of earthquake processes and statistical models to
determine long-term and short-term earthquake probabilities, to evaluate
proposed earthquake prediction methods, and to better understand how
stress and structure function as part of the seismogenic process. A
graduate of MIT (B.S., 1981) and Stanford University (M.S., 1983, Ph.D.
1986), he has authored over 100 papers and reports. He was the Editor-
in-Chief of the Bulletin of the Seismological Society of America from 2004
to 2010, served on the society's Board of Directors from 2014 to 2019 and
was its President from 2017 to 2018. In 2011, for that work, he received
the Society's Distinguished Service award. His outreach efforts include
Andrew Michael founding the Earthquake Science Center web site (quake.usgs.gov which

became part of earthquake.usgs.gov) to facilitate the rapid dissemination
of earthquake information and a lecture and performance titled “The
Music of Earthquakes”.
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12. Topic: New Seismic Design Provisions for Updated Bangladesh National Building
Code (BNBC- 2017) with reference to Seismic Hazard Assessment Studies

Tahmeed M. Al-Hussaini, BUET, Bangladesh.
Abstract:

Bangladesh had its first building code in 1993, developed by a team led by Bangladesh
University of Engineering and Technology (BUET), under directives issued by the Ministry of Works.
The seismic risk of the country was realized through incorporation of seismic design guidelines and a
seismic zoning map. Since then, major progress has been made in worldwide research in earthquake
engineering and different building codes have been upgraded accordingly. BUET was again entrusted
to prepare an updated building code. Subsequently in 2010, the author led efforts to revise the
earthquake engineering design provisions including a new seismic zoning map for the updated
Bangladesh national building code, which is now awaiting legal enactment as BNBC-2017. This
presentation will address new seismic design_provisions.in the updated building code and with
reference to the seismic zoning map will also discuss major seismic hazard assessment s_t_t&ig;pa;tﬁd
out for Bangladesh. N gy TRNETT -

~-wSeveralsseismic Razald assessment studies, both probabilistic and deterministic, have been
conducted for.Bangladesh adopting different procedures._A very recent Eéeargh‘bdtiitimys
indicated the pOSSIbI|It)L of a mega eart quake (magnitude to 9.0) inside-Banglades c ipable of
atastrophic consequen jor cities of Bangladesh inc |nclud|ng '@fjl_cﬁy_of“fm

Detcritically discussed. Realistic seismic hazar ésse%r‘uenh tion is:

" served as the Direc
Prevention & Urban Safety (BUET-JIDPUS) durmg 2013 to 2017
For more than 30 years, he has been involved in teaching,
research and consultancy in geotechnical, structural and
earthquake engineering in Bangladesh, USA, France, Italy and
Thailand. In the US, Dr. Al-Hussaini was involved in NSF and
NCEER funded research projects dealing with wave barriers for
reduction of ground vibration and seismic response of base-
isolated structures. He was a visiting research scientist at Ecole
Centrale Paris in France during 2001 and 2002 for the European

project on “Control of Vibrations from Underground Railway

Traffic”. Dr. Al-Hussaini undertook specialized training on

Seismology and Seismic Hazard Assessment in China and lItaly.

Tahmeed M. Al-Hussaini
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13. Topic: The challenge of computing seismic hazard maps and incorporating site effects
Sebastiano D'Amico, University of Malta, Malta
Abstract:

Seismic hazard assessment may be either probabilistic (PSHA) or deterministic (DSHA). The
PSHA is a statistical approach that takes into account a long time history of seismic activity in the
region around the site, a characterization of point, line or area sources of seismic activity, temporal
patterns of seismicity and energy attenuation models to compute the probability of a given level of
ground motion at the site occurring within a fixed time period due to a combination of potential
earthquake sources. PSHA is favoured by planners in the design of seismic building codes. DSHA, on
the other hand, considers a likely earthquake source scenario, and numerically computes the ground
motion due to this source at a chosen remote site of interest. Both studies have their merits, and
indeed a reliable appreciation of the hazard at a site requires an understanding and use of both
methodologies. The talk will discuss potential challenges in determining ground motion parameters
(both from a probabilistic and deterministic point of view) as well' as the challenges in properly quantify
the local site effectf and include them in the hazard computations or ah-hbc scenarios.

Presenter biography ".’ mo D’Amico (Ph.D.)"has been working at the

University of Malta, within the Department of Physicssand
Geossiences. since He was gnrolledlin the Physics
of Messma where he was awarded

a’ and s a PhD n’eophysics
from University of Naples “Federico 11", In 2’0 e moved to
Rome where he joined the Istituto Nazionale di Geofisica e
Vulcanologia (INGV). In 2007 he married Rosarianna and
together with his wife he moved to U.S.A. to join the Saint
Louis University (Earth and Atmospheric  Sciences
Department) till 2010. His research interests are in the
applied aspects of geophysics and earthquake seismology. In
particular, he is interested in seismicity and tectonics of the
Central Mediterranean, earthquake ground motion and
seismic hazard, earthquake moment tensor solutions, and
ambient noise measurements on soil and buildings. In the last
years, he carries also research at cultural heritage and
archeological sites .and uses modern technologies, such as
virtual reality and image processing, as well as geophysical
teechinques to reconstruct buried structures and/or past status
of the artifacts. He is the author of about 100 peer-reviewed
publications.

Sebastiano D’ Amico
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14. Topic: Seismicity of Africa
A. A. Adepelumi, O. A. University, Nigeria
Abstract:

Earthquakes are the most terrifying and destructive amongnatural phenomena inAfrica.For
many African countries, earthquake hazardconstitutes a serious threat to human life and
property,sometimes causing economic losses and disruption. Theenvironmental concerns and an
increased official andpublic awareness of earthquake hazards have led to a rapidrise of interest in
seismicity, seismic hazard, and riskassessments in African countries.An earthquake is a vibration or
disturbance of the Earth’s surface caused by the abrupt release of seismic energy accumulated in
underlying rocks within the Earth.

The seismicity of Africa is mainly concentrated intwo main regions - Northern and SouthAfrica.
This implied that the seismotectonic process is marked by a relativemotion alternating between left and
right lateralalong the African and Eurasian plate. The SouthEastern African region covers a region
which isprone to-a significant level of seismic hazard dueto the presence of the,East African rift system.

Sub- Saharaﬁ‘_ ica islargely a stable intra-plate region characterized by relatively low levels of
seismicactivity; with akes randomly-distributed-in'spaceand time. The only parts of sub-Saharan
Africa that donet di charaeteristics=of-anvintra=plate=region arethe East African Rift System
(EARS) and-the. e’ro!m olcan)o-l-tne wheresearthquakes+are-associatedwith active plate-boundary
fault zones and.volcanicactivity. s

Seismicity in Africa is mostly associated with plate boundaries and the East AfricanRift System.

Various stumﬂmmma‘t the western African rift is mores |caIIy active tq ‘eastern
African rift and\i/ cast [n filcg ;lft Is most activesouthyof.about 3533/n gﬁ L

Central and (:t Aftica, \is \generally. con '_red as aselsmic or-having low }
magnltuderecorde-' 12 on. The most active reglon 15 Tinked to

MountCameroon, an actlve volcano Other earthquakes of magnitude 4 to 5 are felt in the
region.Regions (like Nigeria) which are classified as seismic inactive have witnessed earth tremor in the
recent past.In the West African sub-region, seismic activities havebeen reported majorly in Nigeria,
Ghana, and Sierra Leone. In Ghana, sparse earthquake events have occurredwithin the sixteen
hundreds down to nineteenhundred, despite being situated in the southeastern marginof the West
Africa craton which is far away from themajor earthquake zones (active plate boundaries).
Earthquakeswere recorded in the southern part of Ghana where theAkwapim fault intersected the
coastal boundary faultand the epicentres of the earthquake were related to thelevel of fault activities in
these regions.Kenya has had a seismic station since 1963 as part of the World Wide Standardized
Seismograph Network(WWSSN).East-Africa is well known for the East African rift system and it's
connected volcanicactivity along and across both graben systems. Since a long time it is suggested
that the sourceof the earthquake activity as well as the strong volcanic activity in parts of the East
Africanrift is related to one or two large scale plumes originating at the core-mantle boundary(CMB).
Furthermore, Uganda has been reported to be very prone to earthquakebecause it is situated between
two seismicallyactive branches of the East African rift system.
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The seismicity, in general, of Southern Africa is moderate, of shallow nature and in most
casesdifficult to correlate with geologic features. This scatter of seismic foci is similar to the
diffusepattern observed for intraplate regions around the world. Though South Africa is considered to lie
in a stable continental region, earthquakes arerecorded and located daily. Large events have been
recorded that resulted in severe damage.Majority of seismic events of South Africa areassociated with
the deep gold mining areas.

Earthquakes have been reported in Namibia since the last century by explorers and thefirst
recorded earthquake occurred in 1910. Since 1910, there have been more than 150recorded
earthquakes as reported by the Council for Geoscience of South Africa (CGS), theUnited States
Geological Survey (USGS), the International Seismological Centre UK and theBulawayo seismological
station.The seismicity of Namibia is considered moderate with earthquakes concentratedalong the
coastal escarpment and topographically high zones of the Namaqua and DamaraOrogenic belts. Other
earthquakes are mainly associated with major fault systems in thecountry.The Rukwa region in the
Western Highlands of Tanzania is one of the mostseismically active segments of the western branch of
the East African rift system. This regioncontains evidence for past strong earthquakes as recorded in
the neotectonic morhology,pgleoseismic trenches and outcropping recent lacustrine deposits in the

Afrlca—Eurasn-pIate boundary AlsopinsNorth=AfricapAlgeriarissknown as one of the most aCtléﬁe region

because several largeand shallow depth (0 30km) seismic events have occurred in-the last six

of Geology, Obafeml Awolowo Unlver3|ty, Ile Ife, ngerla His

research interest includes Engineering  Seismology,
Earthquake Monitoring, Ground Penetrating Radar, CSEM
[Petrophysical studies etc. He has published more than 80
research articles in different prestigious journals.

A.A. Adepelumi
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15. Topic: Tectonics of Indo-Burmese arc.
V. K. Gahalaut, CSIR-NGRI, India
Abstract:

Earthquakes in the NE India are as diverse as the region itself. They occur in response to the
India-Eurasia and India-Sunda interaction in the north and in the east, respectively. The region exhibit
interplate, intraplate, intraslab and intrawedge earthquakes. It is also the region which has produced the
largest continental earthquake of the Himalayan arc. Earthquakes in the Indo-Burmese arc (the Indo-
Burmese wedge and Sagaing fault) occur in response to the partitioning of the India-Sunda motion
along these two distinct boundaries. Under the accretionary wedge of the Indo-Burmese arc, majority of
the earthquakes occur in the depth range of 30-60 km and define an eastward gently dipping seismicity
trend surface that coincides with the Indian slab and are termed as intraslab earthquakes which occur
on steep plane within the Indian plate. There have been recent studies which suggest that the
shallower part of the wedge (below Bangladesh, Tripura and Cachar region may host a large
megathrust earthquake on the plate interface. Although the earthquakes within the wedge are rare,
recently there was an earthquake close to the Mizoram Myanmar border which occurred at shallow
depth (<20 km) and appears to be within the wedge. In the Sagaing fault ﬁes occur

re
through dextral strike slip motion along the north-south orlented pla rheﬁ consistent
with the plate motion across the Sagaing fault. Be5| ty, I'plan to discuss the GPS
measurements of crustai deformahon and tﬁﬁ ﬂnffr n'the tectonics of the re

r?‘* pgd il - :-“F qﬂf

*"":"‘-‘"" TILLL L nIMAE"
o fia '
JL D o R T

Presenter blog raphy Dr Vineet K Gahalaut received M.Tech. and Ph.D. degrees from
University of Roorkee (now I1T-Roorkee) in the year 1989 and

1995, respectively. He served as Lecturer at Department of

Earthquake Engineering, I1T-Roorkee (1996-1998) and Scientist

at Department of Science and Technology, New Delhi (1998-

5 é 1999). Currently he is a Chief Scientist at NGRI, Hyderabad.

His research areas include Tectonic Geodesy and Seismology.

. He has established GPS networks in Andaman-Nicobar

-’ ’ subduction zone, Indo-Burmese wedge, Garhwal-Kumaun

' Himalaya, Godavari failed rift region, and Koyna Warna region.

He is a recipient of INSA Young Scientist award (1997), CSIR
Young Scientist (2001), and MS Krishnan gold medal by IGU.

V. K. Gahalaut
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16. Topic: Earthquake hazard studies in India
Imtiaz A Parvez, CSIR-4PI, India
Abstract:

Earthquakes constitute among one of the most feared natural disasters that occur with no
warning and can result in great destruction along with loss of lives, particularly seismically earthquake
prone countries like India. One way to mitigate the destructive impact of such earthquakes is to conduct
seismic hazard and risk assessment studies and take remedial measures. This talk aims at
demonstrating significant contributions in the field of seismic zonation and microzonation studies in
India and adjacent areas, which have been very valuable and beneficial not only for science but also for
society. From the historical seismicity to seismic zonation and to the present scenario of seismic hazard
assessment in India, whether through probabilistic or deterministic approaches, will be discussed.
Strong Ground motion modeling, using a detailed knowledge of both the seismic source process and
the propagation of seismic waves allows giving a high-resolution realistic description of earthquake
hazard parameters. This tool permits us to define a set of earthquake scenarios and to simulate the
associated synthetic signals without having to wait for a strong event to occur and that can also be
applied at the regional scale, computing seismograms at the nodes a grid with the desired spacing,
or at the local scale, taking into account the source characteristics, the p th and local geological and
geotechnical conditions..Some. results based groufimotlon ling II be discussed followed by
site-specific microzonation study in few select urban areas. The applications of such study help those
earthquake and civil engineers to avalil reallstk:ally estimated ground motion database for safe design of
buildings and other mfrastrucjcure in. ,tlje,-lcountry.‘

= "
i

Presenter biography Dr Imtiyaz Ahmed Parvez is working in CSIR Fourth Paradigm
Institute, Bangalore over the last twenty years, presently as Senior
Principal Scientist. After completion of Master's degree in Geophysics
and PhD in Seismology from Banaras Hindu University, Varanasi in
1995, Dr Parvez completed his Post-Doc research at the Abdus
Salam-International Centre for Theoretical Physics, Trieste, Italy. Dr
Parvez’s seminal contributions include quantification of seismic
hazard in the Indian subcontinent, in terms of expected ground
motions based on rigorous source modeling and computer simulation,
incisive experiment design and intensive field investigations. These
resulted in the creation of the first deterministic seismic hazard map
of the country and have since been greatly elaborated both in a
progressive enrichment of the scientific approach and experiment
based hazard quantification of specific metropolises, notably Delhi,
Ahmedabad and Bangalore.

Imtiaz A Parvez
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1. Title: Variation in earthquakes statistics with Fault geometry across scales
James, Adhaina S. and Bhattacharya, P.”

a School of Earth Ocean and Climate Sciences, Indian Institute of Technology, Bhubaneswar,
Odisha, asj10@iitbbs.ac.in

b School of Earth Ocean and Climate Sciences, Indian Institute of Technology, Bhubaneswar,
Odisha, pathikri@iitbbs.ac.in

Abstract:

The Gutenberg-Richter distribution is the most common feature of earthquake statistics
used in the probabilistic assessment of seismic hazard. Variations in the b — value are critical
in determining regional differences in predicted hazard probabilities. However simple
continuum fault models produce only characteristic earthquakes.This discrepancy led to the
view. that regional earthquake statistics, on which probabilistic seismic hazard models are
based%MLerlal -heterogeneity in faults or due to interaction between multiple
faults. ‘REeen sted that “if the length of linear and frictionally
homogeneous faults'|s s’ﬁ*@ent:l_-y_l,a,[gmﬂth respect to the.critical .earthquake nucleation
dlmenSIom(Lo;,) the statistics of si be similar to that of regional
catalogms1 r ‘parti cula@ is i]o 75 fon aﬁy“l‘atrl-tmlarger than
S | dltpn‘n"to that b= Va}ljels:sugg ed to increase with an increase
‘pnédl tions with @ new
ne learned e: . Ne fir ‘ J.‘hatamb smallest
(still o rsA itude- larg o | ple m s;gerrﬁhcally
show anuaS| constarr% value independent of fault tength Intenstlng'ythls quasi-constant
value seems remarkably close to 0.75. However, longer and geometrically more complex
faults show a wide range of b — valuewith no clear trend. This leads us to question if only the
shortest faults satisfy the closest of both geometrical simplicity and frictional homogeneity.b
— values estimated from declustered catalogues are found to increase with increasing
geometric complexity of faults.

Keywords: Gutenberg-Richter distribution; b-value; complexity index; catalogue

declustering; seismic hazard models
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2. Title: The Seismological Observatory of the Colombian Northeast as a contribution to
knowledge for the local management of seismic risk

Carlos Fernando Lozano Lozano

Universidad de Santander, Colombia
*Corresponding author: ca.lozano@mail.udes.edu.co
Abstract:

Seismic Risk Management is an instrument of Law 1523 of 2012, through which the
processes of risk awareness, risk reduction and disaster management are executed within the
framework of territorial development planning. These plans have allowed cities and
communities to improve their knowledge of their own risk level, in order to adopt policies
and programs to reduce or prepare for the response to the occurrence of seismic events.

city 0 capltal of Santander department, is located in an area of
hlgh seismic hazara*accord'mg tohﬂunbmn Building Regulations Earthquake Resistant
NSR- 19 B(Jd ay bf aff

Edm(;or er activitys oT‘the-Bucaramanga
rtigular ‘characteristics of the subsoil and the topography of the
face, \ hlch aﬂged'to the
' stru’c u&g can

ati arthquake on the fault of Bucaramanga -
SantanQarta brrt [Fault aﬁ

the

= S

As a fundamental part of strengthening and generating knowledge for the Management of
Seismic Risk in Santander, in 2018 the Seismological Observatory of the Colombian
Northeast began activities, which becomes the first regional seismological monitoring center
and its main objectives are research of the amplification and modification phenomena in the
propagation of seismic waves and the generation of useful information for the Seismic
Microzoning of the Bucaramanga Metropolitan Area

Keywords: earthquake, seismic monitoring, site effects, seismic risk
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3. Title: Characterizing the epidemiological dynamics of Covid-19 using Deep Learning

Akash Choudhuri
Institute of Mathematics & Applications, Bhubaneswar.
Correspondence: akashchoudhuril@gmail.com

Abstract:

The recent worldwide pandemic caused by the recent evolved family of the severe
acute respiratory syndrome coronavirus 2 (SARS-COV-2), or Covid-19 has prompted
researchers to look into the range of spread and try to contain the spread of the virus. At
present, the need to devise proper control measures that would stringently prevent the
rampant spread is of utmost importance. In recent research methods, there have been non-
parametric tests that have tried to characterize the Covid-19 time series data of the major
countries and devised methods of control. In this research, we wish to proceed further from
the exis in that field by applying deep learning methods to characterize the
epideMical-dgqamics issdisease. In this research, there will be a forecast of the
spread-of-the disease in tﬂaut 'e.asswetl_In particular, there-will be<the usage of Artificial
Neural . Nétwéﬁ,iahd I al Netw erparameters_like number of
Iayer’s’&tﬁ/é n functi “decided th _IMyperpar"étmeter tuning). Other

‘above dee odelsmwerwill-build-a-Long ort! Term- Memory (LSTM)
of all *mbc{ei‘_s; vill be
ccurate - predictio - and

-

Keywords: COVID-19, ANN, CNN, LSTM, hyperparameters.
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4. Title: Does pore-pressure induced permeability enhancement aid fluid-induced
aseismic ruptures outpace pore-fluid migration?

Pritom Sarma 2 *, Pathikrit Bhattacharya °

a The Fredy &amp; Nadine Herrmann Institute of Earth Sciences, Hebrew University of
Jerusalem.

b School of Earth, Ocean and Climate Sciences, Indian Institute of Technology,
Bhubaneswar.

*Corresponding author: pritom.sarma@mail.huji.ac.il

Abstract:

The spatio-temporal migration of fluid induced seismicity is classically connected to
diffusive pore-fluid movement. However, a growing body of observations provide evidence
for distant induced earthquakes at very short times since injection, which are difficult to
explain with the plausible range of reported crustal diffusivities. Recent studies suggest that
such alously fast seismicity migration might, instead, be explained by elastic-stress
pertu%mmwmd induced, aseismic ruptures which have outpaced pore-

pressure dlffu§|oqn"'-Howewg on'ﬂh'!ur-dl.p -weakening-faults with constant damage-zone

permeab‘l[:[y, a.lD shear ruptureican ical outpace the pore- pressure front only under
high ovﬁrpre es and h’nlb g ‘to the resﬁ“xl—st-rength(rbzrr)
This. T dﬁs loo narrow: to be‘ ‘ope ting’

-across the diverse geotectonic

erl ,‘ exanunle“ pore-
ditional ~mecham§m"that
) : ive conditions.”

We model a 1D shear rupture pressurlzed by a constant overpressure (Ap) source,
with damage zone permeability varying exponentially with effective normal stress and fault
strength represented by linear slip weakening friction.When friction is quasi-constant, we
find that the shear rupture grows self-similarly with the non-linear pore-pressure diffusion.
Outpacing solutions emerge at systematically smaller pre-stress to strength ratios as
permeability enhancement or over-pressure to normal stress (o) ratios increase. For more
pronounced slip-weakening, permeability enhancement permits aseismic outpacing at much
lower Ap/c values than for constant permeability fault zones. Aided by permeability
enhancement, these ruptures outpace pore-pressure diffusion even when tb is substantially
smaller than tr . Importantly, we find that the smallest value of tb/tr for outpacing to occur,
and the extent of outpacing at a given tb/tr, are both controlled by the level of permeability
enhancement and Ap/c. Our results, therefore, provide a theoretical framework within which
faster-than-diffusion ruptures can occur over a wide range of fault hydro-mechanical
properties. This, in turn, provides a clue as to why the emergence of fast growing aseismic
slip might not be a surprise within a variety of geotectonic settings.

Keywords: induced seismicity, aseismic slip, permeability enhancement, non-linear diffusion,
slip weakening friction
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5. Title: Seismotectonics of Indo-Myanmar Range: A critical review
Laishram Sherjit Singh and Double M Siangshai?

1 Imphal College, Manipur

2 NEHU , Shillong

Abstract

Indo Myanmar Range (IMR) is a young folded and faulted mountain range that lies in
the subduction zone of Indian plate and Myanmar microplate. Whether the subduction is still
active or not is debatable issue. Some researchers claim that subduction is inactive (Rao and
Kumar, 1990: Rao and Kalpana 2005; Gahalaut and Kundu, 2013) and others opine that
subduction is active (Satyabala,1998 ;Acharya, 2010 and Jade et al. 2007). There are also
different views about the nature of the earthquakes occurred in this region. One school claims
thatm in this region is intraplate (Gahalaut and Kundu, 2013; Chen and
Molnm ﬂqan’%&@.ﬁ;{l_g%) and another school claims that the present
earthquakgs occurs in this erplate (Satyabala 1998).These earthquakes occur in

dlffere t técto C enl/|ro rfs S WlthWMiand some
AT - K
i B
: O

hqu ess of convergence of Indian
about the nature. of
g, Ao

Keywords: IMR, Subduction zone, Intraplate, Interplate
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6. Title: Numerical estimation of 2D and 3D topography effects on strong ground
motion

Vishal 2, J.P. Narayan "

a Department of Earthquake Engineering, Indian Institute of Technology Roorkee,

India.

b Department of Earthquake Engineering, Indian Institute of Technology Roorkee, India.

* Corresponding Author: vishal@eq.iitr.ac.in.

Abstract:

Engineering structures like buildings, bridges, hydro-power plants are continuously
increasing in the hilly region to meet the demand of growing population in India and many
parts se structures can be subjected to non-uniform ground motion due to
topogf’bhgge Te cases where unusual high peak ground accelerations were
observed on the top f a hillband mere e were reported-on hill top than the surrounding

flat terralrﬁ_ [1:2,3]) ThIS k presen : sis_of simulated responses of 3D conical
topogr@hy S and )-5' . V: ‘ eq‘x ﬂ 2D sectlo'ns-excligd with the
vertuc 1y “propa g plape; Wa r_ront. Fo =0r Iastlc staggeredtgrid finite-
rg?are : ' espon esiThe analysis reveals
spectral-ampli <
It has been

% i & 3 Ihe E)%:asg as
d_1.54- for and S nses, re

observgB tHat A dﬁpases p to 7.5 with increase-in - b exity bﬁni’ca pography
Increase of ASA with increase in shape rat|o (helght/HaIf width) has been observed in the 3D
responses. A comparison of ASA estimated from SSR method (used in experimental study)
with 3D/1D method revealed that SSR overestimates the topography effect. It has been
concluded that there is need of consideration of 3D shape of topography along with their
complexities for more profound seismic hazard estimation for the hilly regions.

Keywords: Finite difference modelling; 3D topography effects; Comparison of 2D and 3D
effects.

e-Abstract Page 47

CIENCE

International Virtual Workshop on Global Seismology & Tectonics : F/ !

FOR A BRIGHTER TOMORROW


mailto:vishal@eq.iitr.ac.in

Organised by Geoscience & Technology Division, CSIR-NEIST, Jorhat, Assam (India)
14th -25th September 2020

7. Title: Detection of seismic quiescences before 1991 Uttarkashi (Mw 6.8) and 1999
Chamoli (Mw 6.6) earthquakes and its implications for stress change sensor.

Prasanta Chingtham*, & JL Gautam

National Center for Seismology
*Corresponding Author: Prasantachingtham@gmail.com

Abstract:

The present work proposes the statistically point-process model known as Epidemic-
type aftershock sequence (ETAS) model for systematically investigating the seismic
quiescences or seismic anomalies around the focal regions of large/strong earthquakes. For
this propose, the model predicted the expected occurrence rates of earthquakes by estimating
the model parameters from the original origin times of earthquakes using maximum
likelihood method (Ogata 1992, 1999). Then the exhibited relative quiescence due to
decrw rates from the modeled ones can be identified by inspecting the
abnor down dﬂﬂg&olot from the extended cumulative curve of the Residual
Point Process "(-P’Ps events, Exanimatien.of such RPP-events in the whole time interval
exhlblts srgnlﬁ,g:ant 2 years and-s a3 |at§EIsmIC guiescences ‘before the strong 1991

Uttarka QS)'andE 1 art espectivety-.Ihen, considering
‘oriented pla of

the dpt chamo mb stress changes (ACFS) of
Uttar thquake have been investigated-t K the increase or, decrease of seismicity
rates he focal régions of e ake. ACF 1t{g “of the, Uttarkashi
earth ' ‘ ear |

OU ne df‘@hamoll
' seel | ’tﬁ 1999 Chamoli
earthquake Muw (6.6)). On the other hand the detected guiescence and activation relative to

the predicted seismicity rate are consistent with the ACFS changes and these anomalies are
sensitive enough to detect the slight stress change.

Keywords: Seismic quiescence, Coulomb stress changes, ETAS model, Uttarkashi
earthquake, Chamoli earthquake
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8. Title: Spatio-temporal variation in the frequency-magnitude distribution in Garhwal-
Kumaon NW Himalaya and its seismotectonic implications

Anil Tiwari 13* | Ajay Paul ! & Rajeev Upadhyay 2
1 Wadia Institute of Himalayan Geology, Dehradun, India
2 Department of Geology, Kumaun University, Nainital, India

*Corresponding author: anilgeox93@gmail.com

Abstract

The region in Himalaya, between the great earthquakes of Kangra (1905) and Bihar-

Nepal (1934), termed as Central Seismic Gap (CSG), is a potential zone for great earthquake.
A broad band seismic network is continuously recording and monitoring the earthquake
events in Garhwal and adjoining Shimla Hills region of Himachal Pradesh since 2007. The
study re I Kumaun Himalaya (29°-31.5°N; 77°-81°E), lies in the CSG. The
data arﬁysls ocal events (2007 to 2018) indicate that majority of
earthquakes are occurrlng"h\a n ___gw_,z.afe‘south of MCT in the magnitude range between
1.8 to'5. 7I:WI ca C ” The temporal_frequency-magnitude
dlstrlbm@on v _' [ | : i % zones m"Gafhwa.l Kumaun
a. Th “that the source para ter'of events and variation of stress

i LIQGS ‘may indicates the
1 ‘of mmrec great

ion.. con : olease ‘ the f @ nﬁl‘ler itude
earthquakeé‘a dt eﬂfdentral loca . S i |cates the=Vrcm ‘of Mun3|ar| Thrust
which is located to south of Main Central Thrust (MCT) is active. The events when plotted
spatially with fractal values, reveals that the events near Chamoli region are becoming more
pronounced as a cluster and showing relatively low b-value. Interestingly this is the region
exhibiting fluids at depth and consequently low frictional coefficient. We have described
seismotectonic characteristics of region through delineating the fault plane solutions and its
possible association with the shallow depth inferred ruptured areas.

Keywords: NW Himalaya, Seismicity, Central Seismic Gap, b-value, Seismotectonic.
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9. Title: Logic tree approach in probabilistic seismic hazard analysis of Saveh
Samira Fakhraeian *, Nima Dolatabadi & Ahmad Sadidkhouy

Institute of Geophysics, University of Tehran, Iran

*Corresponding Author: s.fakhraeeyan@ut.ac.ir, +989339001899

Abstract

In this paper, following a study on the seismotectonic and seismic rate in the area of
interest, we define source zone model and estimate seismicity parameters in each zone
utilizing Z-map software. We estimate seismic hazard using probabilistic approach and
generate seismic hazard maps for 50, 475 and 2475 years return period. Spectral acceleration
maps were prepared with the help of OpenQuake and QGIS software.Our findings show that
using the probabilistic method, for a period of 0.2 second (approximation for two-store
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10. Title: Generation of a homogenized earthquake catalog for North-East India and its
vicinity in MATLAB

Abhileen Chatterjee @, Dr. Sima Ghosh ® & Abhileen Chatterjee 2 *
a Civil Engineering Department, National Institute of Technology Agartala
b Civil Engineering Department, National Institute of Technology Agartala

*Corresponding author: cabhileen96@gmail.com,

Abstract

Earthquake catalogs are one of the fundamental input requirements for any Seismic
Hazard Estimation Studies. Earthquake Catalogs contain data from various sources or
agencies (ISC, NEIC, HRVD, USGS) recording seismic activities from different parts of the
world and hence follow a myriad of earthquake magnitude scales. The target area for study
has Within latitudes 20°-29°N and longitudes 89°-98°E. A catalog for the
period 0fs1 91_’)@\ fofNerth, East India and adjoining region has been compiled for
homogenization toMoment. Magnr Ude WGCMT in" thewrange of 4 to 8.7. Different
conversror.i rela:tronihrps Fd ed by va esi} procedures ‘have been considered

owrng@vanﬂsu‘ tors magmﬁe"seedes_mz Surface
Wave magnitl le (M) and Lotal Magnitude
' V) wrQely used programming
“_,ued v‘l’\ms;sgudy

éafréh;of a
Iarge dgta set of | , : ode would
help in preparatron of a homogenous Catalog for future seismic hazard assessment studies in
North-East India as well as its adjoining regions.

Keywords: Moment Magnitude, Regression procedures, homogenization, MATLAB, North-
East India
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11. Title: A review on the tectonic settings of Assam and its mineral resources.

Jonali Medhi
Arya Vidyapeeth College, Guwahati

Corresponding Author: jonalimdh@gmail.com/ +91 9854070686

Abstract

The complex tectonic scenario of Assam together with the North Eastern Region of
India is intricately linked with the movement of Indian Plate and its relationship with the
tectono-chronology of the Himalayan orogeny. The Cyclic Global Geotectonic phenomenon
influences to set-up the tectonic settings of this region. Relating to the whole processes, after
a long history of plate movements, Assam possess a special geomorphic configuration, with
different geological structures, peculiar Stratigraphy and typical physico-chemical
environments leading to the formation of a place favorable for several economically
benefiei ineral/material. The northward movement of Indian Plate towards the Burma and
Eurasi lates Gagggous (Scotese et.al, 1988); south-easterly dipping block-faulted
shelf deve pn‘fe?r'lT’and CouAter- UEMm..m,tatlon of Indian Plate (Wandery, 2004); coupling

of Indlan/plates towards north- 0 collision W|th Burmese™ Plate during Eocene
(Pivnik, e alﬂ. 989 arsJ' ﬁ}lca cti |cat|vew%al increase of
tectonr(?‘"dgstu, anges to %g [ IlOC ;iirts states that thesé ultimately
nation of basal forede mity,“Which separates the Oligocene

il seri s %xp‘SuImat roup

Jio sam - Arakan

Basin |s“the; m [ : ' 0 km.
long over-thrust belt i.e “Belt of Schupp"” of thlS region is beheved to be formed during in
Late Eocene which ultimately effected by syn-tectonic adjustment of crustal blocks during
Miocene and is marked by folds, faults, thrusts etc. The sediment of this part is indicative of a
deltaic depositional condition marked by coal deposits of Upper Assam. Remarkable deposits

of limestone, clays, granites and decorative stones, sillimanite, kaolin, iron-ores, mica, beryl
and many more are reported to be formed as a result of tectonic set-up of this region.

Keywords: Tectonic scenario, Assam — Arakan Basin, Belt of Schuppen, Mineral Resources
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12. Title: Variation of strain rates in northeast India and seismic hazard potential
Anup K Sutar *, Brijesh K. Bansal > & Mithila Verma 2
1 Borehole Geophysics Research Laboratory, Ministry of Earth Sciences, Maharashtra, India

2 Seismology/Geosciences Div., Ministry of Earth Sciences, New Delhi, India

*Corresponding author: anupseismo@gmail.com
Abstract

Estimation of strain rates of any region represents in-situ strain concentration and are
directly connected to possible seismic hazard potentials. Published resultsof both permanent
and campaign mode GPS velocity fields are used to find the strain rate variation across the
northMlndia, covering an area between 23.5-27.5° Latitude and 90 -
97.5°Longitud ndart"tfiangulation technique:is used to find the strain parameters and are
assigned at'the center of €ach tri stations are selected in such a way that none of
the mterlo-r anglesiin a tr is ~ 30¢, and_ the distance between anytwo stations
remained < 1 fkm A gﬁiﬂlo tati the study"f@‘tensttuct392084

iar -0 .Iy, =798 : triangles “fits! |in  the
mely,-the_dil atational strain rate (&)
A udy arq ‘feVeaIs*slgmfrcant
extension, Whereas the eastern p: arge compression. A hif '- Stain rate of ~+500
nano straln"(n /y)'fs ﬁbﬁerved 3 U ault-zone and a ower straih rate of - -480nsly is
found near the Kopili fault zone. Except Dhubri fault zone, the entire northeast region shows
significant compression (~-150 to -50ns/y). The eastern part of the Shillong plateau depicts
lower strain rate (~ -125ns/y), which is confined between Barapani Shear zone and Kopili
fault. The compression zone of Dauki fault immediate to the Kopili fault may corresponds to
a locked section of the fault, i.e. potential region for the future earthquake.Paleoseismic
investigation also shows that the eastern part of the Dauki fault is locked.The associated low
strain rates in Kopili and Daukicould be an indication that the fault is late in its earthquake
cycle with higher rupture probability. High dilatational rates on the other hand are associated
with faults which recently experienced earthquake. The high strain rate observed near to the
Dhubri fault zone suggests the extensional tectonic regime and may be associated to creeping
of the fault, where deformation is strongly localized to the fault plane and could be related to
low seismic hazard. Variation of shear strain found that Koili fault zone in northeast India,
shows a maximum shear strain of ~250 ns/y, whereas, the rest of the study area shows shear
strain variation of 10 to 150 ns/y and the fault zone with high shear strain rate are favourable
for strike-slip faulting.

, howaze'r

and s JF”"f h Ftﬁ (SS Jear:

Keywords: Dilatational strain rate, shear strain, northeast India, earthquake potential, seismic
hazard
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13. Title: Analysis of Focal Mechanism Solutions of Shallow Focus Earthquakes and
Deformation Mechanism of the Indo-Myanmar Ranges, Northeast India

Khundrakpam Kumarjit Singh, Soibam Ibotombi and Sanoujam Manichandra
Department of Earth Science, Manipur University

*E-mail: ibotombi2002@yaho0.co.uk

Abstract:

Evolution of a tectonic belt and development of associated structures are closely
related to the movement of the lithospheric plates. Similarly, evolution of the Indo-Myanmar
Ranges (IMR) is related to the Collision-Subduction processes between the Indian plate and
Myanmar microplate. Analysis of superficial structural and tectonic features indicates a
dextral (clockwise) shear coupling deformation mechanism of the range. In this process, the
rocks of IMR have been subjected to WNW-ESE (E-W) compression and NNE-SSW (N-S)

extension. As a result, the compression structures such as folds and thrust faults orient in the
NNEM tension features such as normal faults, tension joints and fractures
trend parallel tosthe \WN ion direction. And the structures such as strike-slip

faults, she;tr joints and fract res 3 NW SE.and NE-SW quadrants with a sinistral

and dextralseﬁe ofusllp 1 g\ ;L r——
1eC anisms: or }atﬂt tions of earthquakes of focal

R _revea $*NNE = SSWi(N-S)
rac (y to gghat-.oi the
' €s. of akes
(<50Km) sho s E-\ is eempa Ie tOt superf|C|aI
structural and tectonic features of the Indo -Myanmar-Ranges. This implies that the evolution
and deformation mechanism of IMR may probably be controlled by the westward push of the
Myanmar Microplate in interaction with the Indian plate.
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14. Title: Potential seismic hazard scenario of Shillong city, Meghalaya, estimated

through Probabilistic Seismic Hazard Assessment (PSHA) Technique

Goutam Kashyap Boruah, Saurabh Baruah and Chandan Dey
CSIR NEIST Jorhat
Email: saurabhb_23@yahoo.com

Abstract

Earthquakes generally occur without any warning and can be characterized by various
direct and indirect effects unlike other rapidly occurring natural disasters and the damage is
materialized in a very short time. Shillong city, Meghalaya is lies in one of the most
seismically prone areas of the world, i.e. North Eastern region of India. Although, a lot of
computational and instrumental approaches are being made in order to predict the occurrence
of ea%has not been precisely possible till date. In this study, it is attempted to
studyﬂwo able etefugarthquake in Shillong city and it vicinity by taking into account
all of the possi bIe‘!pureewsqnes&H@'l , 1.&..source ‘characteristics, source seismicity,
attenuatlﬁq_ relationship, fed into computatl'i)nal platform to carry

out th alysﬁ-f‘\_n asse’sﬁE | cci g[or différent-structural periods.

ty levels for structural periods
ing: Unified Hazard-Spectra for, fixed

)-1000years) are . computed.
r akes of Mw 7.8 and Mw 6.7
occurl'edat spective distarice of 7¢ d T05km may catise the highest level of 1 aFnage
compared to the other scenarios. The stucﬁ'/ portrays that PGA of 320cm/sec? and 400cm/sec?
may be exceeded at least once for a structural period the of Osec at least once in next 50 and
100 years..
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15. Title: Correlation between seismic crustal anisotropy with seismogenic stress field
beneath Shillong — Mikir Plateau and its vicinity of North East India

Antara Sharma and Chandan Dey

CSIR-NEIST Jorhat

Email: antaras8@gmail.com

Abstract

A systematic approach has been done towards understanding the correlation between
polarization direction of crustal anisotropy with the seismogenic stress field at different
locations of Shillong-Mikir Plateau and its vicinity of North East, India is attempted. The
crustal anisotropic parameters were determined using ANISOMAT+ for 17 seismic stations
bas r previous work. The stress field in and around each of the seismic stations are
esti% est available focal mechanism solutions into consideration. The
result of I anisotropy..is. consistent with the direction of
maxtmum, orlzontal stress o reas and with minimum herizontal stress, gmin for

other §- In major-mechanisms of seismic
crustal- anisotr 7 is, Is f anisotfopic rocks-along with
ious, active: A Fégl “plays a sgnlflcant role in the

U
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16. Title: Analysis and Interpretation of Magnetic data in and around the Kopili Fault.
Prachurjya Borthakur and Chandan Dey
Email: prachub41@gmail.com

Abstract:

A geophysical survey is done in the remote North eastern part of INDIA which
consists of four sites. Magnetic data is acquired using a layout of 100x80 m area using,
Geometrics G-857 portable proton precession magnetometer and a GEM system GSM-19
VLF magnetometer (walking type). The magnetic method of geophysical survey is a useful
technique than the expensive seismic methods. In this work, the objective is to estimate the
location of the Kopili fault and study the magnetic susceptibility contrast of the targeted fault.
As the fault is passing through some remotes areas so the geophysical survey is a bit
challenging to conduct.Ground magnetic data is been collected by a Geometrics G-857
proton precessmn magnetometer. The data set is consists of 20 N-S and one E-W line
the months of January and February, 2020. The real data is been processed
al dlstortlng effects. Further these data are reduced to pole
(RTP), Euler Iutlenﬁn re_employed-to characterised the Kopili Fault

zone: Th‘e«Engr deconvo1u1 he R data with different structural index vales
re 't le m §|||
interpreta aIs hét

etlc Sary 0 helps in the
rocks in terms of, ‘magnetic

e-Abstract Page 57

LCIENCE .

International Virtual Workshop on Global Seismology & Tectonics 5 f@ 1

TER TOMORROW



Organised by Geoscience & Technology Division, CSIR-NEIST, Jorhat, Assam (India)
14th -25th September 2020

17. Title: Studying complex local structural pattern of the Kopili Fault Zone using an
integrated approach of optical, radar and gravity satellite data

Chandan Dey ,Timangshu Chetia, & Prachurjya Borthakur
CSIR NEIST Jorhat

Email: s.chandandey@gmail.com

Abstract:

Morphological study of topographic structures employing aerial photographs, satellite
imageries and digital elevation models have been long applied to primarily delineate tectonic
elements. Kopili Fault, regarded as the most active fault in the Assam Valley having hosted
two large earthquakes, or rather fault zone has no definite surficial expression and was
delineated for the first time via Landsat imagery in the mid-1980s. The fault zone
consp al neotectonic features, such as oxbow lakes, rapids and falls, and course

breadith. Linegﬁl,entsl in nf rIm—\*atet global-d,lgugl_levatlon model
with s}%@l 0"‘ ion of 307 wi .h |Jé C b rat

ng: totai ia(ir-*zqntal
is observed with transcurrent behavior. The Shillong and Mikir plateaus significantly control

shift,is Imperati stuwnd the macro tectonic features which operates within

the broad fault zone dlmens'ionaj_'ty_.ensempasmng 300 km in_length-and about 100 km in

th ‘emissivity and [and surface

‘ ‘edel mcorppratmg robust grawty

ivative : g}l & Qt‘én tcﬂ“fgllow
the NW—SE pattern, while the regions v fa

domains of Indo-Burma Subduction Zone and the Main Boundary Thrust complex orientation

the local tectonics of central region of the Kopili Fault Zone. The southern end of the fault

zone is inferred to be most active of the entire stretch.
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18. Title : The multifractal detrended fluctuation analysis(MF-DFA) and anomalies in

geomagnetic total field intensity prior to Mw 5.5 earthquake

Timangshu Chetia, Saurabh Baruah, & Chandan Dey
CSIR NEIST Jorhat

Email: timangshuchetia99@gmail.com

Abstract:

In the research article, we report the anomalies observed in geomagnetic total field
intensity (Brotar) prior to Mw 5.5 Kokrajhar event. The multifractal analysis was scrutinized
to reveal the underlying dynamics in the geomagnetic Total field intensity time series. The
multifractal spectrum on the day when the event occurred (Tevent day) and its surrogate
(Tsurrogate igated to understand the behavior and dynamics hidden in Brota time
seriemgn' ieant eractal spectrum was observed between Tpay one
(mulufrac;al spectrum a day ri vent) and Tevent day-- It Was-also observed that the

mulfrac tal}ty Tolﬂ w (!Ven ronger the multlfractallty
o) DR A ﬁour iy gmmultlfractalrty in; Tbay one and

g e col relation or sourced from,broad

] 3 ﬁf@%wlch

/ations: a e.gla tely

emphaqzea‘m the ! ynamlcs in geomagnetic field
intensity time series for earthquake forecast and prediction studies.
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19. Title: Spatial Heterogeneity of Kopili Fault: A statistical approach based on Morans
correlogram

Nur Saadah Binti ABD Majid!, Chandan Dey? & Prachurjya Borthakur?

1. University of Malaya, Malaysia
2. CSIR NEIST Jorhat

Corresponding Author: nsaadah.majid@gmail.com
Abstract

Kopili fault, bearing strike-slip kinematics, is an intraplateseismogenic zone that has
sourced 242 earthquakes along the fringing regions of Bhutan and Assam and Arunachal
Pradesh states of India since 1900 until 2019. All these earthquakes are observed in terms of
magnitude and location to find their behavior statisticallyaccording to the relationship with
their ing the Univariate Local Morans | method. Based on the Morans
correlog ve fo arthquakes within the rectangle of 222km width and
149km lagg with delll fau ine_have spatial autocorrelation up to the distance of

16.7km from M ather. rth& ccurred-m Ma may exhibit
) S qu_ ‘e snear the previous “epicentre.

certair ;;e[‘ VE 4 1¢ hav
A% hﬁ;uﬁl@q rred
@j‘wa ihere

Keywords: Kopili Fault; explosion; Morans correlogram.
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20. Title: Difference between North Korea’s Explosion (09 Sep 2016) and Earthquakes
Jamileh Vasheghani Farahani

Institute of Geophysics, University of Tehran, Tehran, Iran.

Corresponding Author: J_farahani@ut.ac.ir

Abstract:

The Comprehensive Nuclear-Test-Ban Treaty (CTBT) bans all nuclear explosions
including tests. An explosion occurred in North Korea on September 9, 2016 at 00:30: 01
UTC with magnitude 5.3 (mb) according to USGS report. Waveforms by this event was
detected and recoded by seismic networks in the Global Seismographic Network. Therefore,
we used the IRIS DMC archives waveform (time-series) data from stations around the world.
Its magnitude, seismic moment and corner frequency obtained based on the source spectrum
of rec ides, this event was compared with earthquakes from North Korea (Yellow
Sea) In “2'014 in Iran in 2012 (Mw=6.3), and an earthquake from
Italy.i in 2.0}6 ( 2) —??ner pey, seismic moment'and Mw were calculated for all

rth! m 05|orhm-th_h~Korea showed
: | ctonlc earthquak'"‘Moreover

Keywords: Earthquake; explosion; spectral amplitude; North Korea.
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