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The	
  year	
  2012	
  was	
  another	
  successful	
  year	
  for	
  the	
  ISC	
  and	
  its	
  data	
  users.	
  As	
  many	
  as	
  17	
  
members	
   of	
   staff	
   worked	
   at	
   the	
   Centre	
   during	
   the	
   year	
   as	
   the	
   ISC	
   was	
   involved	
   in	
  
several	
  major	
  projects.	
  Bulletin	
  data	
  for	
  earthquakes	
  and	
  explosions	
  in	
  2010-­‐2012,	
  as	
  
well	
   as	
   earthquake	
   data	
   in	
   1900-­‐1977	
   were	
   added	
   to	
   the	
   ISC	
   database.	
   Historical	
  
station	
  bulletin	
  data	
  from	
  the	
  ISC	
  warehouse	
  were	
  put	
  to	
  good	
  use	
  as	
  part	
  of	
  the	
  works	
  
on	
   the	
   ISC-­‐GEM	
   Catalogue.	
   In	
   cooperation	
   with	
   the	
   INGV,	
   we	
   started	
   scanning	
   the	
  
paper-­‐based	
  station	
  bulletin	
  collection	
  at	
  the	
  ISC.	
  A	
  link	
  between	
  the	
  computer	
  facilities	
  
at	
   CTBTO	
   and	
   the	
   ISC	
   database	
   was	
   further	
   enhanced	
   with	
   assistance	
   on	
   relevant	
  
waveform	
  retrieval.	
  The	
  ISC	
  database	
  and	
  the	
  website	
  mirror	
  was	
  operated	
  at	
  the	
  IRIS	
  
DMC	
  and	
  ERI.	
  The	
  GT	
  list	
  and	
  the	
  Station	
  Registry	
  have	
  been	
  further	
  updated.	
  The	
  work	
  
on	
   the	
   Event	
   Bibliography	
   started.	
   A	
   large	
   number	
   of	
   scientific	
   articles	
   indicate	
   an	
  
extensive	
  use	
  of	
  the	
  ISC	
  data	
  by	
  researchers	
  worldwide.	
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EXECUTIVE SUMMARY 

Despite the general economic slowdown, 2012 has been another busy and successful year for 
the ISC.  

q With the generous support from 62 Member-Institutions and additional grants from the 
US NSF, GEM Foundation and CTBTO as well as the sponsorship from Reftek, the ISC 
finances stayed healthy, as many as 17 staff members worked during the year and 
essential improvements to the ISC services have been made. 

q Parameters of 949 stations, including those from USArray, have been registered and 
modified in the International Seismograph Station Registry (IR). 

q The ISC initially collects preliminary bulletin data from 28 networks and data centres 
worldwide. This information arrives within hours, days and weeks after event occurrence 
and is grouped and distributed with a few hours delay as part of the automatic preliminary 
ISC Bulletin. 

q The main collection of revised bulletins from 132 networks stands at 12 months behind 
real time. 

q The reviewed ISC Bulletin is produced 24-27 months behind real time.  
q For data year 2010, ~61,000 reviewed and ~294,000 un-reviewed (small) events as well 

as ~10.4 million seismic arrivals were added to the ISC database. 
q The ISC database size has increased by ~22% in just one calendar year and reached 

113Gb in total. 
q The ISC Bulletin is more complete by at least half a unit of magnitude than the bulletins 

of either the NEIC/USGS or the IDC/CTBTO. 
q The ISC led an international team in compilation of the ISC-GEM Global Instrumental 

Earthquake Catalogue (1900-2009). As part of the project, parametric data from historical 
station bulletins stored in the ISC warehouse have being entered into the database to re-
compute homogeneous locations and magnitudes of the large earthquakes during the 110 
year period. 

q We continued operating and improving the CTBTO Link to the ISC database with a 
healthy stream of queries from the NDCs and PTS being recorded. 

q The ISC database and the website mirror were operated at IRIS DMC in Seattle and the 
ERI in Tokyo. This improved the speed of access to the ISC data users. 

q We continued maintaining the IASPEI Reference (GT) Event List and EHB Bulletin. 
q We started work on the ISC Event Bibliography. 
q The ISC staff participated in a large number of conferences and received good publicity 

throughout the year.  
q The large number of scientific articles indicates a wide-range use of the ISC Bulletin data 

by many researchers worldwide.  
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STAFF 

As many as 17 members of staff worked at the ISC during 2012, thanks to the regular 
Member’s support and a number of additional projects such as the ISC-GEM Catalogue, 
CTBTO Link and the Bulletin Rebuild (NSF) as well as the sponsorship from Reftek. 

Among the staff we have 5 PhD, 7 M.Sc. or equivalent and 2 B.Sc. or equivalent degrees. 

Many of the staff take part in professional meetings, travel to international conferences and 
participate in professional training programmes.  

The ISC staff often organise sessions during major scientific conferences. Several ISC staff 
are members and often take part in running professional organizations such as IASPEI, AGU, 
SSA and SECED. 

During the year we saw the departure of seismologists Ben Dando and Elizabeth Robertson.  
New employees included Ivana Jukić from Croatia to help with the Bulletin Analysis and 
Sepideh Rastin from Iran to assist with the download and processing of seismic waveforms 
under the CTBTO Link project. Rosemary Wylie moved from the Historical Data office to 
the Analyst Team to further strengthen the ISC Bulletin review. 

In addition, three students from the University of Potsdam, University of Leeds and 
University of Birmingham helped the ISC on a voluntary basis for several weeks.  

 

MANAGEMENT and ADMINISTRATION 

  

Dmitry Storchak, Ph.D. 
Director/Seismologist 

Russia/UK 

Maureen Aspinwall 
Administration Officer 

UK 
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DATA and SYSTEMS MANAGEMENT 

 
 

BULLETIN ANALYSIS TEAM 

   

Emily Delahaye, M.Sc. 
Seismologist / Lead Analyst 

Canada 

Blessing Shumba, M.Sc. 
Seismologist / Analyst 

Zimbabwe 

Rosemary Wylie, 
M.Phys.Geog., Analyst 

UK 
(transferred from the 

Historical Data Office in 
January) 

   

James Harris 
Systems & Database 

Administrator 
UK 

John Eve, B.Sc. 
Data Collection Officer 

UK 

Przemek Ozgo 
Junior Systems 
Admininistrator 

Poland 

  

Elizabeth Robertson, M.Sc. 
Seismologist / Analyst 

New Zealand (left in August) 

Ivana Jukić, M.Sc. 
Seismologist / Analyst 

Croatia (joined in September) 
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DEVELOPMENT 

  

István Bondár, Ph.D. 
Senior Seismologist, Hungary 

Wayne Richardson, Ph.D. 
Senior Seismologist, New Zealand 

  

Ben Dando, Ph.D. 
Seismologist/Developer, UK 

(left in February) 

Sepideh Rastin, M. Eng. 
Developer, Iran 
(joined in July) 

 

HISTORICAL BULLETINS and EVENT BIBLIOGRAPHY OFFICE

   
Domenico Di Giacomo, 

Ph.D. 
Seismologist 

Italy 

Rebecca Verney,  
B.Sc., 

Data Entry Officer 
UK 

Natalia Safronova,  
M.Eng. 

Data Entry Officer 
Russia  
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OPERATIONS 

INTERNATIONAL SEISMOGRAPH STATION REGISTRY (IR) 

Traditionally, the ISC maintains the International Seismograph Station Registry (IR) together 
with the World Data Center for Seismology, Denver (NEIC/USGS). The IR allocates globally 
unique codes to seismic stations worldwide (fig.1). The ISC runs a popular web-page 
allowing review of already registered stations as well as submission of parameters required to 
register a new station.  

The unique IR codes are used by the international waveform data centres such as the IRIS 
DMC and ORFEUS for an appropriate waveform archival and distribution. 

Joint work with the NEIC is currently underway to update the IR with the new 
Agency.Deployment.Station.Location (ADSL) convention in accordance with the IASPEI 
recommendation. The new registry will feature station codes that are unique within each 
network deployment as opposed to being globally unique. The new registry will help to give 
credit to all institutions that perform different parts of the monitoring job: operating seismic 
stations, performing waveform analysis or reporting parametric data. 

COLLECTING PRELIMINARY NETWORK BULLETINS 

In 2012 the ISC continued collecting preliminary bulletin data from a large number of 
networks and data centres. These data are expected to undergo at least a minimal review by 
local analysts. Typically the incoming data include a preliminary hypocentre location, 

 

Figure 1.  18,705 stations, open or closed, were fully registered in the IR at the end of 
2012(in grey); parameters of 949 of those (in red) were either registered or modified during 
2012. The USArray is a prominent feature of the Registry in North America. 
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magnitude estimates, moment tensor solution and station arrival data, though variations are 
large from agency to agency. As many as 28 agencies reported preliminary data to the ISC 
during year 2012 (Table 1).  

Two new agencies started contributing preliminary earthquake determinations: Institute of 
Seismology, Academy of Sciences of Kyrgyz Republic and the Helmholtz Centre Potsdam 
GFZ German Research Centre Geosciences. 

Unfortunately, contributions of preliminary solutions from the Council of Geosciences, South 
Africa were still not resumed, having been previously interrupted for the period of internal 
review of the data availability policy. 

Table 1. Twenty eight agencies ( two more compared to 2011) reported preliminary 
hypocentre determinations and corresponding arrival time data to the ISC in 2012. 

Country Reporting Agency 
Armenia National Survey of Seismic Protection 
Australia Geoscience Australia 
Canada National Earthquake Hazards Program 
China China Earthquake Administration 
Cyprus Cyprus Geological Survey Department 
Czech Republic Geophysical Institute, Academy of Sciences of the Czech Republic 
Denmark Geological Survey of Denmark and Greenland 
Egypt National Research Institute of Astronomy and Geophysics 
France European Mediterranean Seismological Centre 
Germany Helmholtz Centre Potsdam GFZ German Research Centre Geosciences 
Germany Landeserdbebendienst Baden-Wuerttemberg 
Indonesia Badan Meteorologi dan Geofisika 
Iran International Institute of Earthquake Engineering and Seismology 
Israel Geophysical Institute 
Italy Istituto Nazionale di Geofisica e Vulcanologia 
Japan Japan Meteorological Agency 
Kazakhstan National Nuclear Center 
Kyrgyzstan Institute of Seismology, Academy of Sciences of Kyrgyz Republic 
New Zealand Institute of Geological and Nuclear Sciences 
Norway NORSAR 
Russia Geophysical Survey (GS), Russian Academy of Sciences (RAS) 
Russia Baykal Centre, GS, Siberian Branch, RAS 
Russia Kamchatka Regional Seismic Centre, GS, RAS 
Spain Instituto Geografico Nacional 
Switzerland ETH 
Syria National Syrian Seismological Center 
UK British Geological Survey 
USA National Earthquake Information Center, USGS 
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PRELIMINARY ISC BULLETIN 

Preliminary hypocentre solutions and station arrivals are grouped in the ISC database with 
corresponding solutions from other agencies and made available through the standard ISC 
Bulletin search procedure within a few hours of receipt. For each event an output includes 
several hypocentre solutions reported by various agencies, all reported source mechanisms 
and magnitude estimates as well as corresponding station arrival data. Earthquake headers 
include logo images of each reporting agency. By clicking on the logo, Preliminary ISC 
Bulletin users can get further information from each agency directly. 

Almost all events with magnitude 5 and above and many of smaller magnitudes are reported 
within the first week. Further reports beyond one week add information to already reported 
large and moderate events and also inform about smaller events. 

This process is there to fill the gap between the event occurrence and the time when the final 
Reviewed ISC Bulletin becomes available. It presents an attempt to consolidate the effort of 
many data centres and networks to make their data available internationally in good time. At 
this stage ISC does not compute or publish its own event solutions. This service is not 
intended for use by the media or civil protection agencies. It is designed to be used by 
seismologists wishing to receive as much information as possible in one single format from 
one single place and then to get access to details using provided links to the original data 
reporters. 

No later than one year after each seismic event occurrence, the preliminary data from 
agencies are substituted with their final, revised versions; this is well before the ISC analysts 
make their final review of the ISC Bulletin. The ISC hypocentre solutions are still based only 
on the revised set of bulletin parametric data given by each reporting institution. 

COLLECTING REVISED NETWORK BULLETINS 

The standard ISC data collection is the collection of revised bulletin data from many agencies 
(network data centres and single observatories) around the world up to 12 months behind real 
time. With a few exceptions, this delay gives the data contributors enough time for reviewing 
and finalising their bulletin data before submission to the ISC. Figure 2 shows 132 agencies 
that routinely report final reviewed bulletin data directly to the ISC. In addition, a few tens of 
agencies report to the ISC via regional data concentrating centres such as the National 
Earthquake Information Center (NEIC), the European Mediterranean Seismological Centre 
(EMSC) and the Central American Seismological centre (CASC). Large events with 
magnitude 4.5-5.0 and above in Africa and on mid-oceanic ridges are reported by the NEIC, 
International Data Centre of CTBTO, Geophysical Survey of Russian Academy of Sciences 
(GS RAS) and China Earthquake Networks Center (CENC). Despite recent successful new 
dataset acquisitions, it is clear that further work on improving the ISC data collection in 
Africa, South America and parts of Eastern Europe and Asia is required. 
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Figure 2. 132 agencies around the world (black dots) report bulletin data directly to the 
ISC. Dry land territories covered by these reports are in red. Grey areas and grey dots 
indicate those territories and agencies that are covered indirectly via reports from NEIC, 
EMSC and CASC. Light colour indicates areas that are not covered by local network 
operator reports. 

 

During 2012 we did not receive bulletin contributions from the  

• Kuwait Institute of Scientific Research (KISR),  
• IRD Centre de Nouméa,  
• Saudi Geological Survey. 

During 2012 we began receiving bulletin data from: 

• Instituto Nacional de Prevencion Sismica, Argentina 
• Observatorio San Calixto, Bolivia 
• Observatorio Vulcanológico y Sismológico, Costa Rica 
• Red Sismológica Nacional, Colombia 
• Observatoire Geophysique d'Arta, Djibouti 
• Icelandic Meteorological Office, Department of Geophysics, Iceland 
• Seismological Experimental Methodological Expedition, Kazakhstan 
• Macao Meteorological and Geophysical Bureau 
• Kola Regional Seismological Centre, GS RAS, Russia 
• Yakutiya Regional Seismological Centre, GS SB RAS, Russia 
• Ministry of Mines, Energy and Rural Electrification, Solomon Islands 
• University of Uppsala, Sweden  
• Earthquake Research Center, Ataturk University, Turkey 
• Subbotin Institute of Geophysics, National Academy of Sciences, Ukraine 
• Dubai Seismic Network, UAE 



ISC: Annual 2012 Director’s Report 

12 

 

During 2012, the IRIS DMC continued its contribution of station arrival times that were 
picked and reviewed by the USArray Array Network Facility in the Institute of Geophysics 
and Planetary Physics (IGPP) of the Scripps Institution of Oceanography, UCSD. The data 
set represents a considerable increase in station arrival numbers associated to already known 
events in the US and moderate to large events worldwide (Fig. 3). Whilst being a major 

source of highly useful data for tomographic research, this data set presented a major 
challenge to the ISC in the past since the large concentration of stations generally biased the 
ISC solutions. This is no longer the case from data year 2009 as the new ISC Locator now 
takes correlated travel-time error structure into consideration. Nevertheless, the increased 
numbers of stations, reporting the same event, continue to create a major overload for the ISC 
Analysts. 

ISC BULLETIN REVIEW 

The ISC seismologists/analysts review ~17% of all events formed in the ISC database by the 
automatic procedures that compile and update the automatic ISC Bulletin as the data from 
agencies arrive to the ISC. This is the review that makes the ISC Bulletin accurate and 
trustworthy. The accuracy of ak135-based ISC solutions and magnitude estimates, proper 
grouping of reported information between the events in the Bulletin is under constant 
scrutiny. The ISC analysts also review the correctness of automatic association of reported 
station arrivals to events, reported arrival’s phase identification and travel-time residuals.  

When the time comes, one month’s worth of data is pulled into separate database table space, 
a set of automatic procedures are run and the first automatic ISC event locations and 
magnitude determinations are made for those events that are large enough to be reviewed by 
the ISC seismologists. It would be impossible for the ISC to sustain a review of every 

 

Figure 3. Fraction of arrival time picks reported by USArray network facility as compared 
to the total number of arrivals associated to ISC Bulletin events of magnitude over 4.5. 
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reported event, so from data year 1999 the data collection thresholds were removed and 
review thresholds introduced. Following various recent improvements this system continues 
to serve its purpose by limiting the number of seismic events to be reviewed by ISC analysts. 
The threshold criteria are complex yet almost all events of magnitude approximately 3.5 and 
larger are reviewed. 

The team four analysts (including two trainees) completed review of 11 months of the ISC 
Bulletin (Jan-Nov 2010) during the calendar year 2012. The work on the month of December 
2010 was in progress at the end of the year.  

Ms Emily Delahaye (Canada) continued her service as the Lead Analyst. She was helped by 
two other Analysts: Mr Blessing Shumba from Zimbabwe and Ms Elizabeth Robertson from 
New Zealand. 

Ms Rose Wylie, a Berkshire resident with the degree in Geography, joined the Analysis team 
in January following the end of her duties for the ISC-GEM Catalogue project. At the 
beginning of her work in this capacity she was trained in waveform processing of local, 
regional and teleseismic earthquakes for one week in each Pacific Geoscience Centre in 
Canada and the National Earthquake Information Center at USGS.  

In August, the Seismologist/Analyst Ms Elizabeth Robertson returned back to her home 
country. Ms Ivana Jukić started her work as part of the Bulletin Analysis Team in September. 
Prior to her appointment she had undergone additional training in waveform processing at 
seismological services of Slovenia, Serbia and her home country, Croatia. 

The team was also helped by the Director during the final steps in the analysis procedure as 
well as by Dr. Wayne Richardson, Senior Seismologist, whose long experience of editing the 
ISC Bulletin was also useful during the training as well as in solving difficult cases. 

Despite the ever increasing volume of reported parametric data and the need to train two 
members of staff, the Analysis Team performed quite well continuing to provide high quality 
Bulletin. The Team is going to be under further pressure next year, when the project of 
creating the new interactive bulletin analysis system will start. 

DEVELOPMENTS on the NEW BULLETIN ANALYSIS SYSTEM 

The issue of the constantly increasing number of station arrival information available for each 
event in the Bulletin is still pressing. It was recognised earlier that a new approach to the 
Bulletin review process was required. An introduction of an interactive on-screen Bulletin 
analysis system in place of the existing paper-scanner-screen based batch-type analysis (fig. 
4) is planned. The new system would allow the ISC analysts to concentrate on the review of 
graphical information summaries with highlighted outliers instead of reviewing all data in 
text format. 

This year, on the advice of Prof. John Woodhouse, we teamed up with the Oxford e-Research 
Centre (OeRC). Jointly with Min Chen, professor of visualization at OeRC, we submitted a 
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three-year proposal to the UK Government Knowledge Transfer Programme (KTP) to 
develop a Visual Bulletin Analysis System (VBAS). The KTP is set up to pass the expertise 
accumulated by UK universities to the business world as well as to give working experience 
to recent graduates. Our proposal was granted in late December with the government funding 
commitment (66.6%) equally shared between two UK Research Councils for Natural 
Environment (NERC) and Engineering and Physical Sciences (EPSRC). The ISC will have to 
contribute only one third of the project costs. 

 

Figure 4. Huge stacks of computer 
printout listings are still used for analysis 
of the ISC Bulletin. This is set to change 
with the VBAS development funded by 
the Knowledge Transfer Programme of 

UK Government. 

 

At the beginning of the next year the ISC and OeRC will run the process of recruiting the 
KTP Associate who will formally become an employee of Oxford University yet will be 
stationed at the ISC to work on this exciting and long awaited development under the 
guidance of Prof Min Chen and relevant ISC staff whilst benefitting from advice of other 
OeRC staff at Oxford. 

In the meantime, a number of additional projects run by the ISC have produced a necessary 
funding surplus to pay the ISC’s monetary contribution towards this project. 

GENERAL STATISTICS of the ISC BULLETIN 

The ISC Bulletin and the ISC database grow by the day in both seismic event (earthquake or 
explosion) numbers and reported seismic wave arrival times and amplitudes at stations 
registered in IR (fig. 5a,b). During the year 2012, over 61,000 reviewed (by the ISC analysts) 
events and over 294,000 unreviewed (small) events were added to the ISC Bulletin. At the 
same time ~5.5 million arrivals were associated to reviewed events and further ~4.9 million 
seismic arrivals were associated to the unreviewed (small) events. A further ~850 thousand 
arrivals from unknown events were also added to the ISC database. 
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Figure 5a. Timeline of the annual number of reviewed and unreviewed (small) events 
in the ISC Bulletin. The total height of each column represents the annual number of 
all seismic events in the ISC Bulletin. 

 

Figure 5b. Timeline of the annual number of seismic arrivals associated with both 
reviewed (red) and unreviewed (black) events in the ISC Bulletin, as well as those 
arrivals in the ISC database that are not associated to any known events (grey). The 
total height of each column represents the annual number of all seismic arrivals in 
the ISC database. 

Figure 6 demonstrates the comparative magnitude completeness of the ISC Bulletin and 
bulletins of the NEIC/USGS and IDC/CTBTO. The ISC Bulletin appears to be more 
complete globally than any of NEIC or IDC by at least half a unit of magnitude. The NEIC 
has adopted its new global magnitude cut-off threshold of 4.5 which means that the ISC 
Bulletin will always be more complete by definition. The IDC is unlikely to use many more 
seismic sites than they use at present due to exact IMS network station positions written in 
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the Comprehensive Test Ban Treaty. Hence, it is likely that there will be even more seismic 
events in the future that will be unique to the ISC Bulletin. 

  

Figure 6. Comparative global magnitude completeness of the ISC, NEIC/USGS and 
IDC/CTBTO (REB) bulletins (2007-2009). The ISC appears to be more complete than any of 
NEIC or IDC Bulletins by at least half a unit of magnitude. 

ISC DATABASE 

The ISC holds its entire collection of data in the relational Postgre database on a Linux server 
with a RAID Array. In 2012 this database grew by 22% and reached the volume of 113Gb, 
thanks to a steady increase in the number of seismic arrival picks reported for the ever 
growing number of seismic events as described above. 

IASPEI GT LIST 

The International Seismological Centre maintains the IASPEI database of Reference Events 
(earthquakes and explosions, including nuclear) for which epicentre information is known 
with high confidence (to 5km or better (GT5)) with seismic signals recorded at regional 
and/or teleseismic distances. It should be noted that the depth of these events is not known to 
the same level of accuracy as the epicentre. The global effort of collecting and validating GT 
events is coordinated by the CoSOI/IASPEI working group on Reference Events for 
Improved Location chaired by Bob Engdahl and Eric Bergman. This database of 7,640 
reference events (1962-2012) and approximately 500,000 station arrivals facilitates better 
visualization of the Earth structure, better modelling of velocities of seismic waves, more 
accurate travel time determinations and increased accuracy of event locations. ISC users are 
able to search this database at the ISC website and receive GT locations and corresponding 
ISC locations along with station arrival data available for each event. A cross-link to the ISC 
Bulletin is provided for users to go between ISC and GT databases.  
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Figure 7. During 2012, 247 events (red) have been either updated or added to the IASPEI 
list of Reference earthquakes and explosions. 

At the end of each data year analysis, we add new events to the Reference Event List. During 
2012, 247 events have been added to the List or updated (fig. 7). 

EHB  

The EHB (Groomed ISC Bulletin) (E.R. Engdahl, R.D. van der Hilst, R. Buland ,1998) 
contains a set of most accurate seismic event locations regularly used in academic research, 
especially in seismic tomography. The EHB algorithm has been used to significantly improve 
routine hypocentre determinations of well-recorded events made by the ISS, ISC and 
NEIC/PDE. 

The EHB algorithm uses: 

• the ak135 1D global travel-time model with ellipticity and elevation corrections; 
• iterative relocation with dynamic phase identification; 
• first arriving P, S and PKP phases and teleseismic depth phases pP, pwP and sP; 
• empirical teleseismic patch corrections (for 5x5 degree patches); 
• weighting by distance-dependent phase variance; 
• selection criteria for EHB events having 10 or more teleseismic (Δ > 28º) observations 

with a teleseismic secondary azimuthal gap < 180º. 

Following the agreement with Bob Engdahl, the EHB is hosted on the ISC website and 
currently contains 141,478 events between 1960 and 2008 accompanied with ~25 million 
arrival data. The EHB can be browsed, searched or downloaded from the ISC web-site. 
Corresponding events of the ISC and EHB Bulletins are cross-referenced for the convenience 
of the ISC users. 
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With the new ISC Location algorithm in the ISC routine operations and planned relocation 
and enrichment of the entire ISC Bulletin with the new and missing bulletin data already 
taking place, it is understood that further production of the EHB bulletin, that made such a 
great contribution towards the global tomographic studies, is discontinued. 

ISC WEB and FTP SERVICES 

The ISC web-site as a whole and the ISC Bulletin search in particular continued to grow in 
popularity during 2012 (fig. 8a,b). The number of hits reached ~11.2 million, having 
increased more than 50% compared with 2011. Both the number of the ISC Bulletin searches 
and the number of searches through the station registry (IR) in 2012 have doubled since 2011. 

 

 

Figure 8a,b. Annual numbers of the ISC website hits (a) and the Bulletin searches (b). 
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The most popular services were (in the order of presentation):  

• International Station Registry (~959,000, 100% increase on 2011), 
• ISC Bulletin search (~671,000, 100% increase on 2011), 
• Bulletin map (~14,000, 50% increase on 2011) 
• Search of original data contributed to the ISC (~140,000, 20 times above 2011), 
• Bibliography search (~52,000, 20 times on 2011) 

General usage of the ISC web and ftp services, with Bulletin and Station Registry searches in 
particular are described on Figure 9 (a-d). 
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Figure 9 (b).  Per country 
statistics of the ISC ftp 
site use 
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DEVELOPMENT PROJECTS 

ISC-GEM GLOBAL INSTRUMENTAL EARTHQUAKE CATALOGUE 
(1900-2009) 

At the end of 2012 the ISC was finishing preparations for the public release of the ISC-GEM 
Global Instrumental Earthquake Catalogue (1900-2009). 

The Catalogue (1900-2009) is the result of a special effort to adapt and substantially extend 
and improve currently existing bulletin data to serve the requirements of the specific user 
group who assess and model seismic hazard and risk. 

Moreover, the Catalogue will also have a multidisciplinary use in a wide range of other areas 
such as studies of global seismicity, inner structure of the Earth, tectonics, nuclear monitoring 
research, rapid determination of hazard etc 

This global catalogue was also designed to serve as a reference to be used for calibration 
purposes by those compiling regional seismicity catalogues that contain events of much 
smaller magnitudes. This way the catalogues prepared by other teams for different regions 
may contain comparable earthquake locations and magnitude parameters, especially in border 
regions 

The work on the Catalogue was funded by the GEM Foundation as part of the five Global 
Hazard Components. The ISC also contributed its resources to create the product to be widely 
used by the geoscientists worldwide. 
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This project was led by the ISC and performed by the Team of International Experts in 
accordance with the requirements of the Scientific Board of GEM and following 
recommendations of the team of IASPEI Observers. 

The Team of International Experts included several members of the ISC staff as well as Bob 
Engdahl (University of Colorado Boulder), Antonio Villaseñor (IES Jaume Almera, Spain), 
Peter Bormann (GFZ, emeritus), Willie Lee (USGS, emeritus) and Graziano Ferrari 
(INGV/SISMOS). 

The effort is monitored by a team of observers on behalf of the IASPEI: Roger Musson 
(BGS), Johannes Schweitzer (NORSAR), Göran Ekström (Columbia Uni) and Nobuo 
Hamada (JMA). 

The following magnitude cut-off thresholds will apply to the final product: 

• 1900-1917: MS≥7.5 worldwide + smaller shallow events in stable continental areas 
• 1918-1959: MS≥6.25 
• 1960-2009: MS≥5.5 

The project deliverables will include: 

ü 110 years of relocated earthquake hypocentres, using the same technique combining the 
EHB depth analysis and the ISC new Location procedures; 

ü recomputed MS (or other) magnitude values for relocated events; 
ü MW values (with uncertainty) based on seismic moments from GCMT and individual 

credible earthquake studies where possible and MW proxy values in other cases using 
appropriate empirical relationships between MS/mb and MW. 

ISC EVENT BIBLIOGRAPHY 

The ISC began working on the project of preparing data for the ISC Event Bibliography. The 
Event Bibliography will allow users to search for references to scientific publications linked 
to both natural and anthropogenic events that have occurred in the geographical region of 
their interest by performing an interactive search based on earthquake (location, time, 
magnitude, etc.) and/or publication parameters (author name, journal, year of publication, 
etc.). 

References are collected based on the titles and abstracts of scientific publications that can be 
found in the ISC Bibliography of Seismology, electronic indexes provided by scientific 
journals as well as bibliography collected during the work on the ISC-GEM Catalogue. 

References to publications will not be limited to Seismology. They will cover a broad range 
of disciplines including, but not limited to earthquake engineering, tectonics, structural 
geology, geodesy, remote sensing, nuclear test monitoring, tsunami, landslides, 
environmental studies, coastal science, natural disasters, hydrology, geochemistry, 
atmospheric sciences and geomagnetism. This feature will make the Event Bibliography an 
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attractive tool for multidisciplinary studies and useful for researchers and students from 
different fields. 

We expect the Event Bibliography to become operational in the first part of the next year. 

CTBTO: LINK to the ISC DATABASE 

Back in 2008, the UK Foreign and Commonwealth Office (FCO) awarded the ISC with a 
three year grant to set up a dedicated and secure link to the ISC database for the CTBTO PTS 
and National Data Centres. The UK FCO provided 90% of the total funding with GEUS 
(Denmark), NORSAR (Norway), FOI (Sweden) and University of Helsinki (Finland) 
complementing it with 2.5% each. From April 2011, the funding of the project was taken 
over by the CTBTO with an intention to continue on an annual basis. 

During 2012 we maintained a dedicated server at the ISC that holds a mirror version of the 
ISC database. 

The dedicated web-based software package allows users from PTS and National Data Centres 
for CTBTO to query the ISC database in ways specific to the explosion monitoring 
community. The software package includes three types of bulletin searches: an area based, an 
REB event based and an IMS station based search through the wealth of the parametric 
information in the ISC database. 

The objective of the project is to provide the capacity for NDCs to perform various types of 
analysis such as: 

• assessing the historical seismicity in a specific region; 
• putting an event of interest into context with the seismicity of the surrounding region; 
• examination of observations reported by non-IMS stations; 
• comparison of hypocentre solutions provided by various agencies; 
• investigation of station histories and residual patterns of IMS or IMS surrogate stations. 

We also developed an interface for selecting waveforms of non-IMS stations for REB events 
from the IRIS DMC archive. For each REB event, this interface:  

• allows selection of stations by distance / azimuth to the REB epicentre; 
• shows the number of stations, for which waveforms are available at IRIS DMC;  
• exhibits pre-prepared images of selected waveforms, filtered and un-filtered with 

theoretical first arrivals indicated on top of the waveform images; 
• offers a form to request part of waveform, based on absolute or relative theoretical arrival 

times of required seismic phases or on group velocity of surface waves; 
• triggers a request to IRIS DMC; as a result, users receive required waveforms by e-mail 

in the SEED format. 

Figure 12 shows user activity on the Link by both PTS/CTBTO and NDCs. 
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Figure 12. The Link to the ISC 
database mirror is provided to 
the NDCs through the IDC 
secure website. The figure 
shows the healthy stream of 
user activity. 

 

It may first appear that this project benefits only CTBTO. This isn’t true as the ISC, its 
Member-Institutions and the ISC Bulletin and other product users gain a great deal from the 
developments on this project: 

• The ISC development staff acquired important skills and experience during this project. 
The advances made under this project are gradually implemented to improve the 
traditional open ISC web services. 

• In particular, experience of downloading, checking quality and processing waveforms on 
the industrial scale will help the ISC’s mid-term plans of making own automatic 
waveform measurements to further improve the quality of the ISC Bulletin. 

• The ISC and its Bulletin users gained much speedier access to the REB Bulletin which is 
now available within 20-50 days after event occurrence as opposed to half a year to a year 
in the past (fig. 13). 

• Many National Data Centres for CTBTO are run by institutions that are either Members 
of the ISC or reporters of data to the ISC. 

• Several NDC’s either became ISC Members or increased their financial contributions, 
based on the added value of the ISC service. 
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Figure 13. The availability of the IDC REB data to general ISC Bulletin users (days behind 
real time) has considerably improved with the routine operation of the CTBTO Link. 

It also has to be noted that although the software created under this project is open only to the 
monitoring community, the actual data used by them are exactly the same as used by all ISC 
users: the ISC Bulletin, GT List, EHB and International Seismograph Station Registry. 

NSF: ISC DATABASE and WEBSITE MIRROR at IRIS DMC 

Based on the NSF funding, the ISC maintains one of it’s servers at the IRIS DMC in Seattle, 
US in order to hold a mirror of the ISC database and the ISC website. This was done with the 
kind assistance from the DMC in order to achieve a general ISC data back-up, fall over 
facility in case of a breakdown of services at the ISC itself as well as to spread the load on the 
ISC Internet line and give ISC users faster access to data. 

In addition, the IRIS DMC is able to use the database on a daily basis to serve the DMC 
archive users with event based selection of waveform data. 

The mirror has been operational since September 2011. The database in Seattle is updated 
with 1 hour time lag. Usage has steadily increased and the ISC continues to promote the 
mirror on the website, in regular newsletters and email notifications. 

Another mirror of the ISC database is maintained by the Earthquake Research Institution 
(ERI) of University of Tokyo to serve the research community in Japanese universities. 

NSF: ISC BULLETIN REBUILD (1960-2009) 

The value of the ISC Bulletin is dependent upon following uniform procedures over a long 
period of time. Nevertheless, essential changes in the ISC procedures have occurred: 
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• The ak135 velocity model has been used since 2006 whilst JB travel times were used in 
the past. 

• A new event Locator based on different approach was introduced from data year 2009. 
• Throughout the ISC history different sets of seismic phases were used for location: P & 

(from 2001) S with other ak135 phases from 2009. 
• Latitude & longitude error estimates were computed before Oct 2002, followed by full 

error ellipses later on. 
• Procedures that determine what reported events require relocation by the ISC were also 

changed in 1999, 2005 and 2006.  

Thus, the ISC Bulletin will benefit from being rebuilt using uniform procedures to guarantee 
homogeneity through its entire period: 1960-2009. The US NSF provided substantial funding 
for this project to complement the funds already made available by Japan, India and China for 
further general development at the ISC. 

 As part of this project we are: 

• Re-computing all ISC hypocentres with uncertainties; 
• Re-computing all ISC event magnitudes with uncertainties; 
• Soliciting, obtaining and integrating essential additional datasets that have not been 

available at the time of original ISC Bulletin production (fig. 14); 
• Performing essential integrity and consistency checks, quality control and correction. 

During 2012 we continued with a thorough review and clean-up of the contents of the ISC 
Bulletin in the areas of seismic arrival phase identifications, channel information, first motion 
information and suspiciously large magnitude estimates. 

To this date, we have obtained and prepared to load into the ISC database the following new 
bulletin datasets: 

• GCMT, GCMT/HRVD moment centroid tensor catalogue going back to 1976 
• GNS, New Zealand: bulletins going back to 1931 
• CWB, Chinese Taipei: bulletins (arrival times for all events) going back to 1991 
• Baykal Branch, GS RAS, Russia: bulletin going back till 1994 
• Geodynamisches Observatorium Moxa, Germany: archive bulletins, back to 1981 
• Collm Observatory, Germany: Observatory bulletins 1990-1997 
• IFREE/JAMSTEC, Japan: OHP western Pacific dataset 1991-2004 
• East Africa: 2005-2009 bulletins - selected events 
• GSETT-2, 1991 bulletins     
• HIMNT, Himalayan-Nepal-Tibet region temporary deployment, 2001-2002 
• MCO, Macao arrival lists, 2005-2009     
• HNR, Honiara arrival lists, 2002-2009     
• MOZ, Mozambique arrivals, 2009     
• LEDBW, Baden-Wuerttemberg regionals, 2009     
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• EUROP, European tomographic deployments compilation, 1988-2001     
• IASBS, Iranian sequence data-sets, 1996-2008     
• University of Washington, US: IRIS Farm observations, 1978-2007     
• University of Utah, US: Utah regional moment tensors, 1998-2011 
• IISEE/BRI, Japan: catalogue of active fault planes for major events in 1994-2009. 
• USArray, IRIS: phase picks, originally missed for May-Aug 2009 
• AWE Blacknest, UK: dataset of arrival time and amplitude measurements for 28 US 

nuclear explosions complete with maximum likelihood mb determinations 
• Baykal Branch, GS RAS, Russia: updates on the event type flags of specific events 
• Obninsk, GS RAS, Russia: updates on the event type flags of specific events 

The rebuilt ISC Bulletin is planned to be made available to users in the middle of 2014. 

PRINTED SUMMARY of the BULETIN of the ISC 

The ISC has ceased publication of the printed ISC Bulletin with the last data of year 2009. It 
was decided to replace this publication with the printed Summary of the ISC Bulletin which 
will cover six months of the Bulletin data enclosed on a DVD. The old Bulletin was a listing 
of individual event hypocentres and magnitudes. The new publication will feature articles on 
the following topics: 

• The ISC (Mandate, History, Evolution of the Bulletin, Member Institutions, Sponsors, 
Data Contributors, Staff) 

• Operational Procedures (data collection, grouping, association, thresholds, event location, 
magnitude determination, review, history of operational changes) 

• Availability of the ISC Bulletin 
• Citing the ISC 
• IASPEI Standards 
• Summary of Seismicity (6 months) 
• Notable Events 
• Statistics of Collected Data 
• Overview of the ISC Bulletin 
• Leading Data Contributors 
• Glossary 
• Acknowledgements 
• References 

As many as seven members of the ISC staff worked on the project to prepare the first 
Summary and it should come out in print in the middle of the next year. As a book publisher, 
the ISC receives a refund of the Value Added Tax on all goods and services that it buys from 
other suppliers. 
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SEISMOLOGICAL CONTACTS 

The objective of this joint ISC/IASPEI project is to update and maintain up-to-date 
information on the network of scientific institutions, seismologists and geophysicists in each 
country willing to serve as scientific points of contact to: 

• Seismologists and Geophysicists in other countries; 
• Governments; 
• Charitable, Response and Relief organizations; 
• Media. 

Particular care is given to establishing and maintaining contacts in developing countries. 

The project benefitted from support in terms of staff time from the Institute of Geophysics 
and the China Earthquake Networks Center of China Earthquake Administration. 

The registry in its current form is readily available for scientific & research institutions, 
governmental bodies, charitable and relief organizations and media at: 

www.isc.ac.uk/projects/seismocontacts 

This webpage lists all countries worldwide in three distinct categories: 

• In RED are countries in which institutes and individual members of staff are willing to 
share information and serve as a local point of contact. 

• In BLUE are countries for which we have limited information about operating 
geophysical organisation(s). 

• In BLACK are countries for which we do not currently hold any information. 

 

 

  

Figure 15. Comparison of the state of the service in 2010 (left) and 2012(right). Many more 
territories highlighted in red or blue can be taken as a good indication of progress in 
obtaining contact details in Sub-Saharan Africa. 
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For each country in the “red” category users can obtain the details of the name of an 
institution, name, title and position of particular member of staff, postal address, telephone 
and fax number as well as an e-mail address. For each country in “blue” category institutional 
contact details are available but no specific person’s details are given. 

During 2012 we concentrated our efforts on improving the contact information in Central and 
East Asia and Sub Saharan Africa (fig. 15) – the most important areas as far as the goals of 
the project are concerned. 

SCANNING of the HISTORICAL STATION BULLETIN COLLECTION 

Digital scanning of the historical station 
bulletin collection began in collaboration 
with the SISMOS project run by Graziano 
Ferrari at the INGV in Italy. At this point a 
considerable fraction of station bulletins 
used for preparation of the ISC-GEM 
Catalogue has been transported to INGV in 
Rome and will be returned to the ISC in the 
Autumn 2013. Digital images bearing the 
ISC and INGV logos will become available 
to users from the ISC and SISMOS 
websites. This project was made possible 
thanks to funding from the GEM 
Foundation. 

FINANCE

The detailed financial statements of the ISC for 2012 were audited by Griffins, Chartered 
Accountants (Newbury, UK) and approved by Prof. John Woodhouse of the ISC Executive 
Committee. These statements present the state of ISC's financial affairs as at 31 December 
2012. 

INCOME 

In 2012, ISC had a total income of £781,748 from national contributions and grants for 
special projects.  The latter amounting to 25% of the total, £198,555, from sources itemised 
on page 7 of the accounts.  Interest on ISC bank accounts plus the income from selling ISC 
publications are also included.  The NSF funds and also other grants where work has yet to 
continue have been split between 2012 and 2013. 

The exchange rate between the UK £ and USA $ veered between the opening rate of 
£1=$1.55 at the start of the year, down to £1=$1.54 and then finishing the year at £1=$1.62 at 
the end of December. 

 

Figure 16. Rows of historical station 
bulletins stored in the ISC warehouse 
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During 2012, the Centre for Research in Astronomy, Astrophysics and Geophysics (CRAAG, 
Algeria), the Centre of Geophysical Monitoring (Belarus) and the University of Melbourne 
(Australia) joined the ISC as Members. At the year-end some £16,760 had yet to be paid by 
Members but at the time of writing this report some of the funds have already been received. 

EXPENDITURE 

Approximately 82% of the ISC expenditure in 2012 was committed to personnel costs, some 
£2,735 more than in 2011 yet the figure was less than budgeted due to an unplanned gap 
between the leaving and joining members of staff. The personnel costs include salaries, 
pension contributions, and recruitment and repatriation of new and departing staff.  The ISC 
salaries follow the UK academic salaries scales. 

Building expenses (to run the building) were just above the previous years’ costs reflecting 
the rising utility prices. The computing costs were also up to cover additional computer 
hardware purchased under the CTBTO Link project.  The total travel costs for the staff and 
the Executive Committee fell slightly to reflect the fact that the annual Executive meeting 
was held at the ISC in Thatcham. 

RESERVES 

The gain in income over expenditure for 2012 was £82,547. This amount will be spent in the 
coming years to fund the most vital program of modernisation of the ISC Bulletin Analysis 
system (VBAS) to make it fully interactive. This project, in view of the constantly rising 
volume of incoming parametric data, will help the ISC to avoid running out of cash by 
spending progressively larger amounts of funds on the analyst’s salaries. 

The ISC total reserves, comprising the cash in the bank, building and land, the money owed 
to ISC (debtors) minus the money ISC owes (creditors) increased during 2012 to £674,616.  
The Contingency Fund stands at £30,000 in accordance with the wishes of the ISC Governing 
Council.   The ISC General Reserve of £644,616 is equivalent to almost 10 months future 
operation of the ISC.  This is well within British guidelines for charitable organizations. 

Notably, the ISC building loan was finally paid off during 2012. 

CASH FLOW 

The cash flow in Fig. 9 shows receipts and outlays using dates when transactions were 
recorded at the bank and the bank balances where US Dollars and Euros are converted to 
Sterling using the exchange rate as of the end of each month.  
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Figure 17.  Income/Expenditure cash flow and cash balance 
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PUBLIC LIAISONS 

CONTACTS with the MEDIA 

During 2012 we had several communications on recent earthquakes with the following media 
channels: 

• CNN 
• BBC Radio 5 
• BBC Radio Berkshire 
• Sky 
• Sky News 
• Reuters New York 
• France24 
• Bulgarian TV  
• Vietnam Press Association 

PUBLIC LECTURES GIVEN by the ISC STAFF 

The ISC staff uses opportunities to publicise its cause and develop public knowledge on 
earthquakes in the local community. 

In July, the ISC’s Seismologist/Analyst, Elizabeth Robertson, gave a lesson on earthquakes 
and their causes to the pupils of Elstree preparatory School in Woolhampton as part of 
Geography course.

SCIENTIFIC LIAISONS 

VISITORS to the ISC 

The following geophysicists visited ISC premises in Thatcham during the year: 

• Lassina Zerbo – CTBTO, Vienna, Austria 
• Vorian Maryssael – CTBTO, Vienna, Austria 
• Jerry Carter – CTBTO, Vienna, Austria 
• Jeff Given – CTBTO, Vienna, Austria 
• Bob Engdahl – Colorado University, Boulder, USA 
• Antonio Villaseñor - Institute of Earth Sciences “Jaume Almera”, Barcelona, Spain 
• Min Chen – Oxford e-Research Centre, UK 
• Qian Shun-qin – Earthquake Administration of Guandong Province, China 
• Graziano Ferrari – INGV, Italy 
• David Bowers – Blacknest, UK 
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• Niel Selby – Blacknest, UK 
• Stuart Nippreff – Blacknest, UK 
• John Adams – Geological Survey, Canada 
• Johannes Schweitzer – NORSAR, Norway 
• Guy Masters – IGPP, University of California San Diego, USA 
• Oleg Starovoit – Geophysical Survey, Academy of Sciences, Russia 
• Gary Gibson – ES&S / University of Melbourne, Australia 
• R.S. Dattatrayam – Meteorological Department, India 
• John Woodhuse – Oxford University, UK 
• Alexander Borisov – Institute of Marine Geology and Geophysics, Yuzhno-

Sakhalinsk, Russia 
• Roger Musson – British Geological Survey, UK 
• Natalia Mikhailova – KNDC, Almaty, Kazakhstan 
• Maiclaire Bolton – RMS, San Francisco, UK 

CONFERENCES, MEETINGS, WORKSHOPS 

Members of the ISC staff gave talks or presented posters at the following conferences, 
meetings and workshops: 

• RSTT Meeting, CTBTO, Vienna, Austria 
• International Seismology School, Naroch, Belarus 
• Nordic Seismology Seminar, Tallinn, Estonia 
• GEM Platform Meeting, Pavia, Italy 
• GEM Progress Review Meeting, Pavia, Italy 
• Asian Seismological Commission Meeting, Ulan-Bator, Mongolia 
• Latin American Seismology Symposium, Lima, Peru 
• European Seismological Commission Meeting, Moscow, Russia 
• Gulf Seismic Forum, Jeddah, Saudi Arabia 
• East and South African Regional Seismological Working Group, Entebbe, Uganda 
• AGU, San Francisco, USA 
• NEIC-ISC-EMSC Coordination Meeting, Golden, USA 
• SSA Meeting, San Diego, USA 

 

ISC STAFF VISITING OTHER INSTITUTIONS 

Often with the help of the hosting institution, the members of the ISC staff visited and, where 
appropriate, gave a presentation to members of staff of: 

• International Data Centre, CTBTO, Vienna, Austria 
• EUCENTRE, Pavia, Italy 
• Geophysical Institute of Peru, Lima, Peru 
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• SECED, London, United Kingdom 
• Royal Society, London, United Kingdom 
• Risk Management Solutions, Newark, USA 
• Lawrence Livermore National Laboratory, Livermore, USA 

ISC STAFF TRAINING 

The ISC Trainee Analyst, Rosemary Wylie, spent a week at the Pacific Geoscience Centre in 
British Columbia, Canada, where she learned about the processing of local seismic events 
under the supervision of the former ISC Analyst, Alison Bird. Rose also received training in 
Colorado where several members of NEIC/USGS personnel demonstrated to her the specifics 
of waveform processing of global and regional earthquakes as part of their 24x7 service 
under the supervision of Bruce Presgrave. Special thanks are due to Susan Hoover as well as 
other analysts: Julie Dutton, John Bellini, Dale Grant, Paul Caruso and Shengzao Chen. 

Immediately before her arrival to the ISC Trainee Analyst, Ivana Jukić, went through a 
training programme in reviewing waveforms and learning about operational procedures at 
seismological services of three Balkan countries. At the Seismological Survey of the 
Republic of Croatia in Zagreb she was helped by Snježan Prevolnik, Tomislav Fiket. Special 
thanks are to Vlado Kuk, Marijan and Davorka Herak. At Environmental Agency of the 
Republic of Slovenia she was assisted by Tamara Jesenko, Jurij Pahor, Milka Ložar Stopar, 
Mladen Živčić and Ina Cecić. At Seismological Survey of Serbia she was helped by Nataša 
Kotur, Svetlana Kovačević, Goran Krunić, Dejan Valčić. Special thanks are to Slavica 
Radovanović and Branko Dragičević. 

WORK EXPERIENCE at the ISC 

Waveform Picking 

The seismic phase arrival times and amplitudes have been always submitted to the ISC by the 
network operators. In spring 2012 the ISC made a small start with something that it never 
was engaged in the past – the actual waveform picking.  Silvana Jacob, a student from the 
University of Potsdam in Germany spent six weeks under the supervision of Domenico Di 
Giacomo, identifying P and S arrivals of moderate to large earthquakes in the vicinity of two 
past seismic deployments with waveform data available from the IRIS DMC.  

The INDEPTH project was an interdisciplinary program of geophysical and geological 
studies designed to develop a better understanding of the deep structure and mechanics of the 
Himalaya-Tibet region. It represents a major collaboration between the Chinese Academy of 
Geological Sciences of the Ministry of Geology and Mineral Resources and a number of 
institutions from the US, Germany, and Canada. Funding for INDEPTH has come from the 
Ministry of Geology and Mineral Resources of China, the U.S. NSF, the Chinese National 
Natural Science Foundation, the Deutches ForschungsGemeinschaft, and the 
GeoforschungsZentrum Potsdam.  



ISC: Annual 2012 Director’s Report 

35 

 

The BANJO and SEDA arrays were deployed as a passive source, broadband, seismic 
experiment in the central Andean Cordillera of Bolivia and northern Chile. This was an 
international multi-institutional project with participants from the University of Arizona, 
Carnegie Institution of Washington, and Lawrence Livermore National Laboratory in the 
U.S.A, San Calixto Observatory and the University of Bolivia in La Paz, the University of 
Chile in Santiago, and ORSTROM, a French research organization.  

Based on Silvana’s effort, the waveform picks from these two experiments were used 
alongside already available picks from the ISC Bulletin to relocate known earthquakes using 
an improved network geometry. The results of this work will be integrated into the ISC 
Bulletin as part of the Bulletin Rebuild project. 

Reviewing Tsunami Databases 

Morgan Plain, 1st year student at the University of Leeds, helped the ISC to review the 
relationship between the events in the ISC-GEM Catalogue with seismic events that caused a 
tsunami according to the databases run by both National Geophysical Data Centre, NOAA in 
the US and by the Institute of Computational Mathematics and Mathematical Geophysics in 
Novosibirsk, Russia. The goal was to make a preliminary comparison of the earthquake 
parameter data in order to plan further collaboration with the above data centres. 

The ISC History and Event Bibliography 

Kate Godsmark, the 1st year student at the University of Birmingham, was tasked with 
preparing a webpage describing the life and achievements of the Great British Seismologist 
John Milne, who is rightly considered to be one of the founders of the organization now 
called the ISC. Kate studied several books as well as printed and photographic materials 
available at the ISC. Kate also helped with re-attributing the scientific articles to correct 
events in the database of the GEM-ISC Catalogue. 

ISC PRIZE for OXFORD UNIVERSITY STUDENTS 

A few years ago the ISC established a small annual Prize in Mathematics and Geophysics 
(£200 and the annual ISC DVD-ROM) for a best first year student at the Earth Science 
Department of its home institution – the University of Oxford. In 2012, the prize was given to 
Mr Guy Paxman, the student with the best exam results in geophysics and mathematics. By 
setting this prize the ISC hopes to attract Oxford University students to take note of the ISC 
services right from the first year, support the ISC in the future and perhaps even help the ISC 
in fulfilling its mission. 

SCIENTIFIC PAPERS PUBLISHED by the ISC STAFF 

Several scientific articles describing the work on the ISC-GEM Catalogue have been 
prepared for submission during 2013. 
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SCIENTIFIC PAPERS PUBLISHED in 2012 that USED the ISC DATA 

This list is a result of a special effort to put together a collection of scientific papers that used 
ISC or EHB data in 2012. The list is by no means complete. The ISC has become such a 
household name that many researchers unfortunately fail to reference the ISC when using the 
ISC data.  

We have searched Google Scholar for scientific papers that refer to the ISC data.  We used 
the exact phrases “International Seismological Centre”, and “International Seismological 
Center” and “EHB”+ “seismic” for papers appearing in 2012.  No doubt many more 
references can found by using different search phrases. 

Submarine landslide triggered by volcanic eruption recorded by in 
situ hydrophone WW Chadwick, RP Dziak, JH Haxel, RW 
Embley… - …, 2012 - geology.gsapubs.org ... PRE-ERUPTION 
EARTHQUAKE SWARM. An unusually large sequence of 
earthquakes was detected near NW Rota-1 volcano by the global 
seismic network (InternationalSeismological Centre, 2011) 
starting on 17 April 2009 (Fig. 3A). ... 

Rapid response to the earthquake emergency of May 2012 in the 
Po Plain, northern Italy M Moretti - Annals of Geophysics, 2012 - 
annalsofgeophysics.eu ... and Re.Mo.Tel stations (22 stations, 
named as T0800-T0828) are available on EIDA at the time of 
writing (July 2012). All of both the real-time and standalone INGV 
stations are, or are going to be, registered at 
the International Seismological Centre (ISC; 
http://www.isc.ac.uk/). ... 
 
mb: Ms event screening revisited ND Selby, PD Marshall, D 
Bowers - Bulletin of the Seismological …, 2012 - bssaonline.org 
... The m b magnitudes used are listed here in order of preference: 
(i) First are the joint‐maximum‐ likelihood (Lilwall, 1986) 
magnitudes for specific test sites, based 
on International Seismological Centre (ISC) bulletins, in which 
the effects of censoring due to station reporting ... 
 
Analyzing the seismogram of earthquakes on Sumatra-Java 
Subduction plane at CHTO observation station BJ Santosa - Jurnal 
Sains MIPA Universitas Lampung, 2012 - baitul-ummah.unila.ac.id 
... trigger the occurrence of earthquakes. In the recent years, the 
tomography of the global seismic wave processes the data of travel 
time routinely, eg International 
Seismological Centre (ISC). This routine especially has 
become ... 
 
Model update March 2011: Upper mantle heterogeneity beneath 
North America from traveltime tomography with global and USArray 
transportable array data S Burdick, RD van der Hilst, FL Vernon - 
Seismological …, 2012 - 171.66.125.217 ... The data included in 
the inversion consist of ∼10 million P-wave residuals from the 
International Seismological Centre and the National Earthquake 
Information Center processed using the algorithms developed by 
Engdahl et al. ... 
 
The European-Mediterranean Earthquake Catalogue (EMEC) for 
the last millenniumG Grünthal, R Wahlström - Journal of 
seismology, 2012 – Springer ... National Institute for Earth Physics, 
Bucharest, Romania (www-old.infp.ro/catal.php); INGV (2007) Data 
file of Italian earthquakes. Inst Naz Geofis Vulc, Milan, Italy; ISC 

bulletins International Seismological Centre (previously 
International Seismological Summary) bulletins. ... 
 
Performance of localization algorithms for teleseismic mid‐ocean 
ridge earthquakes: the 1999 Gakkel Ridge earthquake swarm and 
its geological interpretation EIM Korger, V Schlindwein - 
Geophysical Journal International, 2012 - Wiley Online 
Library... Riedel & Schlindwein (2010) relocated the swarm using 
published phases by the comprehensive bulletin of 
the International Seismological Centre (ISC), but could not 
confirm the proposed migration of epicentres found by Tolstoy et al. 
(2001). ... 
 
Remote triggered seismicity caused by the 2011, M9. 0 Tohoku‐
Oki, Japan earthquake H Gonzalez‐Huizar, AA Velasco, Z Peng… - 
Geophysical Research …, 2012 - agu.org ... [5] Data from the 
Bulletin of the International Seismological Centre (ISC) and 
waveforms from multiple seismic networks (Table S2 in the 
auxiliary material) were used to detect earthquakes 
and tremors potentially triggered during the passing waves from 
this large earthquake. ... 
 
Characterization of Regional Seismic Source Zones in and around 
India S Kolathayar, TG Sitharam - Seismological Research Letters, 
2012 - 171.66.125.217 ... International agencies include 
the International Seismological Centre (ISC) data file (for the 
time period between 1964 and 2010), Incorporated Research 
Institution for Seismology (IRIS), Harvard seismology, and the US 
Geological Survey/National Earthquake Information ... 
 
An updated and extended earthquake catalogue for Greece and 
adjacent areas since 1900 K Makropoulos, G Kaviris… - … 
Hazards and Earth …, 2012 - nat-hazards-earth-syst-sci.net 
... travel times, Bull. Seism. Soc. Am., 58, 1273–1291, 
1968. International Seismological 
Centre (ISC): On-line Bulletin, avail- able at: http://www.isc.ac.uk, 
Internatl. Seis. Cent.,Thatcham, United Kingdom, 2010. Kahle, H. 
and Mueller ... 
One-dimensional P-wave velocity model for the territory of Hungary 
from local earthquake data Z Gráczer, Z Wéber - Acta Geodaetica 
et Geophysica Hungarica, 2012 - Springer 
... investigated territory. 4. Data and data selection The two main 
sources of our earthquake arrival time data set were the catalogue 
of the International Seismological Centre (ISC) and the 
Hungarian Earthquake Bulletins. The United ... 
 
Earthquake occurrence processes in the Indo-Burmese wedge and 
Sagaing fault region B Kundu, VK Gahalaut - Tectonophysics, 2012 
– Elsevier ... 2.2. Current seismicity. We used the updated 
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catalogue of relocated earthquakes (EHB catalogue of Engdahl et 
al., 1998 from International Seismological Centre, 2009) since 
1964. In the past 50 years no great earthquake has occurred in the 
region. ... 
 
The global CMT project 2004–2010: Centroid-moment tensors for 
13,017 earthquakes G Ekström, M Nettles, AM Dziewoński - 
Physics of the Earth and Planetary …, 2012 – Elsevier 
... detections and locations. Some of these events have 
subsequently been located using standard methods by the NEIC or 
the International Seismological Centre (ISC). 3.2. Seismogram 
collection and filtering. We use data from ... 
 
Splay faults imaged by fluid-driven aftershocks of the 2004 Mw 9.2 
Sumatra-Andaman earthquake F Waldhauser, DP Schaff, T Diehl, 
ER Engdahl - Geology, 2012 - geology.gsapubs.org ... earthquakes 
that occurred between 1964 and 2008 in the offshore Banda Aceh 
region by applying teleseismic cross-correlation and double-
difference methods (Waldhauser and Schaff, 2007) to global 
earthquake bulletin data (International Seismological Centre, UK,  
 
Segmentation of seismicity along the Himalayan arc due to 
structural heterogeneities in the underthrusting Indian plate and 
overriding Himalayan wedgeVK Gahlaut, BR Arora - Episodes, 
2012 - episodes.co.in ... Figure 1. (a) Earthquakes (M>4.5) for the 
period of 1964 to 2010 (International Seismological Centre, ISC, 
catalogue) superimposed over a smooth topographic map the 
Himalaya and Tibetan region together with major faults (Gansser, 
1964), rifts in the Tibetan plateau (Armijo ... 
 
Seismic precursors and magma ascent before the April 2011 
eruption at Axial Seamount RP Dziak, JH Haxel, DR 
Bohnenstiehl… - Nature …, 2012 - nature.com 
For volcanoes at submarine rift zones, a direct link between 
seismicity, seafloor deformation and magma intrusion has not been 
demonstrated. Recordings from ocean-bottom hydrophones and 
bottom-pressure recorders map an increasing rate of seismicity at 
Axial Seamount, northeast ... 
 
Postseismic motion after the 2001 MW 7.8 Kokoxili earthquake in 
Tibet observed by InSAR time series Y Wen, Z Li, C Xu, I Ryder… - 
Journal of Geophysical …, 2012 - Wiley Online Library ... White 
circles represent aftershocks with M ≥ 4.0 (14 November 2001 to 
31 December 2008) from International Seismological Centre (on-
line bulletin, Thatcham, UK, 2001, http://www.isc.ac.uk) T448D, 
T176D, T405D, T133D and T362D refer to 5 adjacent Envisat 
SAR ... 
 
Stress Pulse Migration by Viscoelastic Process for Long‐Distance 
Delayed Triggering of Shocks in Gujarat, India, After the 2001 Mw 
7.7 Bhuj Earthquake 
BK Rastogi, P Choudhury, R Dumka… - Extreme Events and …, 
2012 - Wiley Online Library 
... following: (1) India Meteorolog- ical Department, New Delhi, 
India; (2) Geological Survey of India (seismotectonic atlas of India 
and its environs, 2000); (3) National Earthquake Information 
Center, US Geological Survey; 
(4) International Seismological Centre, Thatcham, United ... 
 
Distribution of (mb-Ms) of moderate earthquakes along the Mexican 
seismic zone 
VM Zobin - Geofísica Internacional, 2012 - 132.247.146.34 Page 2. 
44 VM Zobin 0 to 80 km, which occurred from 1962 to 1993. 
Magnitudes mb and Ms were taken from the Bulletin of  
the International Seismological Centre (1964-1993) and Monthly 

Listings, NEIC (1962,1963). Data are plotted for events with 
magnitude mb less than 6.5. ... 
 
Characteristics of tectonomagmatic earthquake swarms at the 
Southwest Indian Ridge between 16° E and 25° E C Läderach, EIM 
Korger, V Schlindwein… - Geophysical Journal …, 2012 - Wiley 
Online Library ... In the years of 2001, 2004, 2005 and 2008, 
significantly increased event rates indicated four earthquake 
swarms with up to 164 events lasting for several days. All swarms 
had strong events registered 
in  International Seismological Centre catalogue. ... 
 
Seismic Hazard Assessment and Design Requirements for Beirut, 
LebanonMC Arango, ZA Lubkowski - 15th World Conference in 
Earthquake …, 2012 - iitk.ac.in 
... Instrumental data were compiled from the Engdahl- Hilst-Buland 
(EHB) Bulletin as well as the on-line catalogues 
of International Seismological Centre (ISC), National Earthquake 
Information Centre (NEIC) and Global Centroid Moment Tensor 
(GCMT) database. ... 
 
Deep earthquakes beneath the northern Caucasus: Evidence of 
active or recent subduction in western Asia RJ Mellors, J Jackson, 
S Myers, R Gok… - Bulletin of the …, 2012 - bssaonline.org ... The 
EHB catalog is a set of groomed and relocated events based on 
arrival times reported at 
the International Seismological Centre (ISC) while the Myers et 
al. ... Res 116, 14, doi 10.1029/2009JB000837. 
CrossRef. International Seismological Centre (2009). ... 
 
Tectonics of the Scotia–Antarctica plate boundary constrained from 
seismic and seismological data D Civile, E Lodolo, A Vuan, MF 
Loreto - Tectonophysics, 2012 - ElsevierThe plate boundary 
between the Scotia and Antarctic plates runs along the broadly E–
W trending South Scotia Ridge. It is a mainly transcurrent margin 
that jux. 
 
Pn Tomographic Velocity and Anisotropy beneath the Iran Region 
Y Lü, B Liu, S Pei, Y Sun, MN Toksöz… - Bulletin of the …, 2012 - 
bssaonline.org ... We present tomographic velocity and anisotropy 
models of the uppermost mantle beneath the Iran region. A total of 
74,375 Pn phase readings from 86 stations of the Iranian network 
and 133 stations of the International Seismological Centre are 
used in the investigation. ... 
 
The Balei earthquake of 6 January 2006 (< i> M</i>< sub> 
w</sub>= 4.5): a rare case of seismic activity in eastern 
Transbaikalia YB Radziminovich, VI Mel'nikova, AI Seredkina… - 
Russian Geology and …, 2012 – Elsevier ... IDC = The 
International Data Centre (Austria); BJI = China  Seismological 
Bureau (Beijing, China);NEIC = National Earthquake Information 
Center (US); MOS = Geophysical Survey, Russian Academy of 
Sciences (Obninsk, Russia); ISC 
= International Seismological Centre (UK  
 
The Hazard Component of the GEM Modeller's Toolkit: A 
Framework for the Preparation and Analysis of Probabilistic 
Seismic Hazard (PSHA) Input ToolsGA Weatherill, M Pagani, D 
Monelli - … of the 15th World Conference on …, 2012 - iitk.ac.in 
... i. IMS 1.0 (text format) ii. Comma separated value (.csv) file 
i. International Seismological Centre Online Bulletin 
(www.isc.ac.uk) ii. Modeller's Toolkit Documentation Homogenised 
Earthquake Catalogue i. .csv i. Modeller's Toolkit Documentation ... 
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Seismic structure in central Mexico: Implications for fragmentation 
of the subducted Cocos plate SL Dougherty, RW Clayton… - 
Journal of Geophysical …, 2012 - Wiley Online Library 
... 1) location, focal mechanism, M w , and depth from the Global 
CMT catalog; 2) focal mechanism, Mw , and depth from V. Andrews 
(personal communication, 2010), location from CMT; 3) location, 
m b , and depth from the Bulletin of 
the International Seismological Centre (ISC); 4 ... 
 
Teleseismic earthquake swarms at ultraslow spreading ridges: 
indicator for dyke intrusions? V Schlindwein - Geophysical Journal 
International, 2012 - Wiley Online Library... Epicentres located 
within 30–35 km of the rift axis were extracted from the catalogue of 
the International Seismological Centre for a time period of 35 yr. 
On the basis of a single-link cluster analysis, I identified 27 swarms 
with eight or more events. ... 
 
Sławomir Jerzy (George) Gibowicz (1933–2011)  S Lasocki, A 
Kijko - Acta Geophysica, 2012 – Springer ... Through most of his 
professional life he was attached to the Institute. In the years 1966-
1968,he worked at the International Seismological Centre in 
Edinburgh, where, shortly after the beginning of work, he was 
assigned the position of the Centre's deputy director. ... 
 
Caspian sea level change impacts regional seismicity A Firoozfar, 
EN Bromhead, AP Dykes - Journal of Great Lakes Research, 2012 
– Elsevier ... Fig. 4. Caspian Sea level changes and the annual 
frequency of recorded earthquakes. Source: Sea level data from 
Caspian Sea National Research Centre, earthquake data from 
the  International Seismological Centre database. ... 
 
The Unique Contribution of the International Data Centre Reviewed 
Event Bulletin to Global Seismicity Catalogs K Koch - Seismological 
Research Letters, 2012 - 171.66.125.217 
... The International Seismological Centre (ISC) based at 
Thatcham, United Kingdom, prepares a global seismicity catalog 
that is a comprehensive summary of hypocenters and phase 
readings for all sufficiently large earthquakes. ... 
 
APPLICATION OF THE MODIFIED JOINT HYPOCENTER 
DETERMINATION METHOD TO THE 1990 AND 1996 BOHOL 
EARTHQUAKES IN THE CENTRAL …NC EVANGELISTA - 
Bulletin of the International Institute of Seismology …, 2012 - 
cat.inist.fr... and the temporal change of seismicity. Seismic phase 
data were obtained by the 
International Seismological Centre (ISC) and the Philippine 
Institute of Volcanology and Seismology (PHIVOLCS). The period 
from 24 hrs right ... 
 
Topic Identification and collection of ground truth events I Bondár - 
ebooks.gfz-potsdam.de... Topic Identification and collection of 
ground truth events Author István Bondár, International 
Seismological Centre, Pipers Lane, Thatcham, RG19 4NS, United 
Kingdom Fax: +44 1635 872351E-mail: istvan@isc.ac.uk Version 
October, 2011; DOI: 10.2312/GFZ.NMSOP-2_IS_8.6 ... 
 
Investigation of the Crustal Structure in the Middle East from Body-
Wave Analysis (POSTPRINT). Annual Report 2 R Gritto, MS Sibol, 
P Caron, HA Ghalib, BS Ali, AA Ali - 2012 - DTIC 
Document... These data will be supplemented by waveforms from 
the Eastern Turkey Seismic Experiment,(ETSE) as well as by 
bulletin data from Kandilli Observatory and Earthquake Research 
Institute (KOERI) and International Seismological Centre (ISC) 
stations throughout the Middle ... 
 

Seismic hazard analysis and seismic slope stability evaluation 
using discrete faults in northwestern Pakistan B KIM - 2012 - 
ideals.illinois.edu ... GSI geological strength index 
ISC International seismological centre KPSZ Kohat-Potwar-Salt 
range seismic zone ... Their earthquake catalog includes 1057 
instrumentally-recorded earthquakes (Mw ≥ 4) obtained chiefly 
from the International Seismological Centre (ISC) and ... 
 
The 2010-2011 New Zealand earthquake sequence brings the 
Alpine fault closer to failure C Twardzik, S Das, S Steacy - 
earth.ox.ac.uk ... earthquakes since the 1880's, reported by Richter 
(1), as well as all seismicity with magnitude ≥ 4, reported  
by International Seismological Centre (ISC) (2) and the Institute 
of Geological and ...... 
 
The< i> Ms</i>= 7.0 Uureg Nuur earthquake of 15.05. 1970 
(Mongolian Altai): the aftershock process and current seismicity in 
the epicentral area AF Emanov, AA Emanov, EV Leskova… - 
Russian Geology and …, 2012 – Elsevier ... We computed the 
Uureg Nuur earthquake mechanism from processed data of the 
Altaiâ€“Sayan,Baikal, and Mongolian regional seismological 
networks complemented with data of 
the... International Seismological Centre, 2010. ... 
  
 An Analysis Of Pakistan's Local Network Catalog Of Earthquake 
For The Period Of 1905-2007 F Sarwar, S Iqbal, LR Kamal - sci-
int.com ... Only body wave magnitude mb is assigned to the 
recorded earthquakes. The PMD seismic recording network is 
operational this catalog contains events since 1905 and previous 
records are taken from the International 
Seismological  Centre (ISC). ... 
 [ 
Ancient subduction zone in Sakhalin Island AG Rodnikov, NA 
Sergeyeva, LP Zabarinskaya - Tectonophysics, 2012 – Elsevier 
... of Sakhalin (magnitude 7.1 Mw) on May 27, 1995. 
The International Seismological Centre provides this information  
..Information about data Combined geophysical and geological . 
 
 Recent Seismicity in India and Adjoining Regions S 
KOLATHAYAR, KS VIPIN, TG SITHARAM - cafetinnova.org 
... Hyderabad, Indira Gandhi Centre for Atomic Research (IGCAR) 
Kalpakkam, Incorporated Research Institutions for Seismology 
(IRIS), International Seismological Centre (ISC), United States 
Geological Survey (USGS) etc and also from various literatures 
[Oldham (1883); Kelkar ... 
 
Converting Magnitudes Based on the Temporal Stability of a‐and b‐
Values in the Gutenberg–Richter Law FR Zúñiga, A Figueroa‐Soto 
- Bulletin of the Seismological Society …, 2012 - bssaonline.org 
... Three regional data sets, drawn from the same source 
(International Seismological Centre [ISC] catalog) in order to 
avoid bias due to magnitude estimate procedures, are analyzed 
separately as test cases in order to show the advantages and 
possible limitations of the method. ... 
  
Development of Intraplate Macroseismic Intensity Attenuation 
Relationship for the Korean Peninsula JM Han, CH Fenton - 
iitk.ac.in ... Cartographic Publishing House, Beijing,  
China. International Seismological Centre. EHB Bulletin, 2009  
 
Topic Preliminary guidelines for using the IASPEI standard 
magnitude reference data set S Wendt - ebooks.gfz-potsdam.de 
... 4.) In this context there is an urgent need that stations and 
agencies which contribute parameter data to 
the International Seismological Centre (ISC) and the US National 
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Earthquake Information Center (NEIC) provide an authoritative up-
to-date Documentation of station/agency ... 
 
Evaluation of Long-Period Detectability of Teleseismic Events at 
Syowa Station, Antarctica M Kanao, D Storchak, B Dando - 
International Journal of Geosciences, 2012 - scirp.org 
... phase identification. Arrival times of teleseismic phases, P, PKP, 
PP, S, SKS have 
been detected manually and reported to 
the International Seismological Centre 
(ISC), and published by “JARE Data Reports” from NIPR. In this ... 
 
Topic An operational authoritative location scheme R Bossu, G 
Mazet-Roux - ebooks.gfz-potsdam.de ... If satisfied, the epicentral 
location is expected to be within 5 km of the actual epicentre, within 
a formal confidence level. For more details on the GT concept, 
global project and GT data base at 
the International Seismological Centre see section 7 in IS11.1. ... 
 
Impact of the earth's oscillations on the earthquakes A Guglielmi, O 
Zotov - arXiv preprint arXiv:1207.0365, 2012 - arxiv.org ... The 
necessary initial information we found in the earthquakes catalog of 
the International Seismological Centre ISC (http://www.isc.ac.uk) 
and in the earthquakes catalog of the National Earthquake 
Information Center US Geological Survey USGS / NEIC (http:// 
neic.usgs.gov ... 
 
Bias problems in existing teleseismic travel time databases: Ignore 
or repair?AB Medhus, BH Jacobsen, N Balling - Seismological 
Research …, 2012 - 171.66.125.217... Uncorrelated errors tend to 
average out, and therefore it has been very popular to take in 
massive data sets like 
the International Seismological Centre (ISC) (2001), Bulletin data 
(eg, Widiyantoro et al., 1997, Bijward et al., 1998, Weidle et al., 
2005). ... Centre (ISC) (2001). ... 
 
Global P-Wave Tomography For Improved Travel Time Predictions 
And Event Locations NA Simmons, SC Myers, G Johannesson, E 
Matzel - 2012 - e-reports-ext.llnl.gov ... sources. Those include the 
EHB bulletin (Engdahl et al., 1998) provided by the 
International Seismological Centre (ISC), the National 
Earthquake Information Center (NEIC) bulletin, and a variety of 
regional bulletins. Additional ... 
 
3d Variations In Seismic Wavespeed And Mass Density In The 
Crust And Upper Mantle Of Se Asia From Joint Inversion Of 
Seismic … RD van der Hilst, H Zhang, M Maceira, CA Rowe… - 
rdss.info ... Network (CSN) during the period 1967-2004 (Figure 1); 
(2) arrival times picked from ~170 stations of regional (temporary) 
arrays in Tibet and SW China (Figure 2); (3) EHB (Engdahl et al., 
1998) data reprocessed from 
the International Seismological Centre (ISC) bulletins (1960 ... 
  
Recent seismic status of Shillong Plateau, Northeast India A 
Panthi, HN Singh - BIBECHANA, 2012 - nepjol.info ... Seismicity 
data were compiled considering almost all the available earthquake 
catalogues such as - National Earthquake Information Centre 
(NEIC- USGS), International Seismological Centre (ISC), 
Advanced National Seismic Systems (ANSS), Incorporated 
Research  
  
Active fault beneath the Tehri dam, Garhwal Himalaya- 
seismological evidence S Gupta, P Mahesh, K Sivaram… - Current 
Science( …, 2012 - currentscience.ac.in ... region of Himalaya. J. 
Geol. Soc. India, 2010, 76, 414–418. 19. International 
Seismological Centre, On-line 

Bulletin, International Seismological Centre, Thatcham, United 
Kingdom, 2001; http://www.isc.ac.uk 20. Ashish, A., Padhy ... 
 
Seismic Hazards Assessment of North-west of Iran, Ardabil city AA 
Noshahr, G Nouri, MA Hir - iitk.ac.in ... The results of investigations 
by Ambraseys and Melville (1982) and Berberian (1994) which are 
about historical earthquakes (before 1900) and IIEES (International 
Institute of Earthquake Engineering and Seismology of Iran), ISC 
(International Seismological Centre) which are ... 
 
Robust estimation of magnitude–frequency relationship parameters 
MS Yucemen, AD Akkaya - Structural Safety, 2012 – Elsevier The 
precise estimation of the a and b parameters of Richter's 
magnitude–frequency relationship is of primary importance, since 
the evaluation of seismicity  
 
Underwater acoustic records from the March 2009 eruption of 
Hunga Ha'apai–Hunga Tonga volcano in the Kingdom of Tonga 
DWR Bohnenstiehl, RP Dziak, H Matsumoto… - Journal of 
Volcanology …, 2012 – Elsevier ... During the period 8–14 March 
2009, there were six earthquakes (M 3.5-5.0) having seismically 
determined epicenters with ~ 30-100 km range of Hunga Ha'apia 
Island. The largest of these was felt in Nuku'alofa 
(International Seismological Centre, 2010). ... 
 
Improving the Knowledge on Seismogenic Sources in the Lower 
Tagus Valley for Seismic Hazard Purposes J Carvalho, CC Pinto, T 
Rabeh, JF Borges, R Dias… - 2012 - rdpc.uevora.pt ... In order to 
identify the seismogenic structures, relocated seismicity for the 
period 1970-2000 after Carrilho et al. (2004) and 
the International Seismological Centre (ISC) catalogue for the 
period 1918- 2010 were overlaid to the derived fault map. The work 
of Carrilho et al. ... 
 
Seismic risk study of a low-seismicity region dominated by large-
magnitude and distant earthquakes L Huang - Journal of Asian 
Earth Sciences, 2012 – Elsevier ... future seismicity. Data from two 
earthquake databases are included: the United States Geological 
Survey (USGS) from 1973 through 2010 and 
the International Seismological Centre (ISC) from 1900 through 
1972. A homogeneous ... 
 
Statistical models of interoccurrence times of Iranian earthquakes 
on the basis of information criteria N Tahernia, M Khodabin, N 
Mirzaei… - Journal of earth system …, 2012 – Springer ... 2000. 
The International Seismological Centre catalogue 
(www.isc.ac.uk) was used to update the catalogue data up until the 
year 2008. In our catalogue, mb or Ms or both magnitude scales 
were assigned to earthquakes. To ... 
 
Analysis of accelerograms recorded in the source zone of the 1995 
Neftegorsk earthquake and computation of synthetic accelerograms 
VV Bykova, SS Arefiev - Seismic Instruments, 2012 – Springer 
Page 1. ISSN 0747 9239, Seismic Instruments, 2012, Vol. 48, No. 
2, pp. 171–184. © Allerton Press, Inc., 2012. Original Russian Text 
© VV Bykova, SS Arefiev, 2011, published in Voprosy Ingenernoy 
Seismologii, 2011, vol. 38, no. 2, pp. 5–20. 171 ... 
 
Lg body-wave magnitude scaling for the continental margin around 
Korea and Japan 
TK Hong - Pure and Applied Geophysics, 2012 – Springer ... from 
JMA, and ML from KMA and KIGAM. Additional event informa- tion 
was collected from the International Seismological Centre (ISC). 
3. Theory and Process The conventional regional body-wave 
magnitudes were measured ... 
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Station COI: Dusting Off an Old Seismic Station S Custódio, J 
Batlló, D Martins, F Antunes… - Seismological …, 2012 - 
171.66.125.217 ... The station code COI is internationally registered 
at the International Seismological Centre (ISC, 
http://www.isc.ac.uk/) and the network code SS is assigned by the 
International Federation of Digital Seismograph Networks (FDSN, 
http://www.fdsn.org/) for single stations. ... 
 
Integrated geological-architectural pilot study of the Biet Gabriel-
Rufael rock hewn church in Lalibela, northern Ethiopia F Sani, G 
Moratti, M Coli… - Italian Journal of …, 2012 - 
italianjgeo.geoscienceworld.org ... eiret alii (2006, fig. 5), can be 
obtained from the available on-line catalogues, namely the Global 
CMT Catalogue (Harvard, USA) and 
the International Seismological Centre Catalogue (Thatcham, 
UK) (tab. 1). Among the most ... 
 
New approaches for seismic hazard studies in the Indian 
subcontinent 
IA Parvez - Geomatics, Natural Hazards and Risk, 2012 - Taylor & 
Francis ... The seismicity map shown in figure 1 has been prepared 
after compiling the earthquake catalogue from various national and 
international agencies and published catalogue from the literature 
that  includes International Seismological Centre (ISC), National 
Oceanic and ... 
 
Spatial and temporal characteristics of aftershocks of the 
December 26, 2004 and March 28, 2005 earthquakes off NW 
Sumatra P Nuannin, O Kulhánek, L Persson - Journal of Asian 
Earth Sciences, 2012 – Elsevier ... To assess the consistency of 
results, we started with data sets from three different teleseismic 
earthquake catalogues, available to us were employed, namely the 
ISC (International Seismological Centre), NEIC (National 
Earthquake Information Centre) and Harvard catalogue. ... 
 
Earthquake magnitude relationships in the region of the 
Carpathian-Pannonian BasinT Zsíros - Acta Geodaetica et 
Geophysica Hungarica, 2012 – Springer ... The magnitude data 
have been provided by the different seismological centers. If 
ISC (International Seismological Centre, UK) magnitude is 
available, this value is preferred; in other cases the arithmetic 
mean of each magnitude type is chosen. ... 
 
Probabilistic seismic hazard analysis using kernel density 
estimation technique for Chennai, India CK Ramanna, GR 
Dodagoudar - Georisk: Assessment and …, 2012 - Taylor & 
Francis ... IMD), US Geological Survey Moment Tensor and 
Broadband Source Parameter Search website (USGS), The 
National Earthquake Information Centre (NEIC), The Harvard 
Seismology Central Moment Tensor Project, 
The International Seismological Centre (ISC), Jaiswal and ... 
 
Topic The Russian K-class system, its relationships to magnitudes 
and its potential for future development and application P Bormann, 
K Fujita, KG Mackey, A Gusev - development - ebooks.gfz-
potsdam.de ... (2007) tabulated M and K class values reported for 
1970-1997 for each of the seismic regions used in Earthquakes in 
the USSR, and its successor publications, and compared them with 
mb and Ms values reported in the catalog of 
the International Seismological Centre (ISC). ... 
 
Magnitude conversion problem using general orthogonal regression 
HR Wason, R Das, ML Sharma - Geophysical Journal …, 2012 - 
Wiley Online Library ... Body and surface wave magnitudes of 
earthquakes for the entire globe from the International 
Seismological Centre (ISC, UK 

http://www.isc.ac.uk/search/Bulletin), database and moment 
magnitudes from Global Centroid Moment Tensor (GCMT) 
database (http://www.globalcmt ... 
 
Earthquakes along Eltanin transform system, SE Pacific Ocean: 
fault segments characterized by strong and poor seismic coupling 
and implications for long‐term …LR Sykes, G Ekström - 
Geophysical Journal International, 2012 - Wiley Online Library 
... New M w corresponds to seismic moment magnitude 
recomputed for this study. Nine earthquakes from 1969 to 1975 are 
shown at their body wave locations of the International 
Seismological Centre (ISC). Their surface wave magnitudes, M s , 
are plotted. ... 
 
Relocation of the 2006 Mw 6.1 Silakhour, Iran, Earthquake 
Sequence: Details of Fault Segmentation on the Main Recent Fault 
A Ghods, M Rezapour, E Bergman… - Bulletin of the …, 2012 - 
bssaonline.org ... For stations outside of Iran, we relied almost 
entirely on picks reported in standard bulletins, such as 
the International Seismological Centre (ISC), US Geological 
Survey Preliminary Determination of Epicenters (PDE), and 
European Mediterranean Seismological Center (EMSC ... 
  
A study of b-value precursors applied to the Andaman-Sumatra 
region P Nuannin, O Kulhánek - Journal of Earth Science and …, 
2012 - davidpublishing.com... web sites. They include earthquake 
catalogs from the ISC (International Seismological Centre), IDC 
(International Data Centre), NEIC (USGS National Earthquake 
Information Center) and HRVD (Harvard CMT). These catalogs ... 
 
Can local earthquake tomography settle the matter about 
subduction in the Northern and Central Apennines? Response from 
a new high resolution P velocity and Vp/ … D Scafidi, S Solarino - 
Tectonophysics, 2012 – Elsevier According to the most common 
interpretation, the Apennines developed in Neogene and 
Quaternary times in the hanging wall of a west directed subduction 
zone.  
 
Source model of the 2009 Mw 7.6 Padang intraslab earthquake and 
its effect on the Sunda megathrust K Wiseman, P Banerjee, R 
Bürgmann… - Geophysical Journal …, 2012 - Wiley Online Library 
... and depth section. Events are taken from the EHB catalogue, the 
NEIC catalogue and the International Data Center (IDC) catalogue 
[NEIC and IDC data retrieved from 
the International Seismological Centre (2011)].  
 
Regional variations and correlations of Gutenberg-Richter 
parameters and fractal dimension for the different seismogenic 
zones in Western Anatolia Y Bayrak, E Bayrak - Journal of Asian 
Earth Sciences, 2012 – Elsevier ... The data was compiled from 
different sources and catalogues, which are 
TURKNET, International Seismological Centre (ISC), 
Incorporated Research Institutions for Seismology (IRIS) and The 
Scientific and Technological Research Council of Turkey 
(TUBITAK). ... 
 
UK earthquake monitoring 2011/2012: BGS Seismic Monitoring and 
Information Service: twenty-third annual report B Baptie - 2012 - 
nora.nerc.ac.uk ... parameters. Phase data for global earthquakes 
are sent to both the National Earthquake Information Centre (NEIC) 
at the USGS and the International Seismological Centre (ISC). 
This year, data from 447 teleseismic events were sent. ... 
 
Deterministic and probabilistic seismic hazard analysis for Gwadar 
City, PakistanSU Rehman, M Khalid, A Ali, AEKA El - Arabian 
Journal of Geosciences, 2012 – Springer Page 1. ORIGINAL 



ISC: Annual 2012 Director’s Report 

41 

 

PAPER Deterministic and probabilistic seismic hazard analysis for 
Gwadar City, Pakistan Shafiq Ur Rehman & Muhammad Khalid & 
Asif Ali & Abd El-aziz Khairy Abd El-Aal  
 
Mislocation of Mexican earthquakes as reported in international 
bulletins SK Singh, J Lermo - Geofísica Internacional, 2012 - 
ojs.unam.mx ... Page 4. Table 1 Hypocentral locations and origin 
times determined from field seismographs. For these events the 
values reported in Monthly Listing of Preliminary Determinatíon of 
Epicenters (PDE) and the bulletin of 
the International Seismological Centre (ISC) are also given. ... 
 
Seismic input at the archaeological site of Kancheepuram in 
Southern India M Corigliano, CG Lai, A Menon, T Ornthammarath - 
Natural hazards, 2012 - Springer... Internationally recognized 
earthquake databases on the internet, for example, National 
Earthquake Information Centre 
(NEIC), International Seismological Centre (ISC) and Indian 
Meteorological Department (IMD), have also served as 
resources. ... 
 
Seismic Wave Interactions Between the Atmosphere-Ocean-
Cryosphere System and the Geosphere in Polar Regions M Kanao 
- intechopen.com ... Fig. 13. Background seismicity and 
Magnitude–dependent 'b'-values for Greenland and the neighboring 
areas, on the basis of the statistic ETAS model using the 
hypocentral data collected at 
the International Seismological Centre (ISC). ... 
 
Seismic Surveillance of Cologne Cathedral KG Hinzen, C Fleischer, 
B Schock-Werner… - Seismological …, 2012 - 171.66.125.217 
... Figure 2 shows the sensor installations. Station BA19 (code 
registered with International Seismological Centre) is located in 
an archaeological excavation beneath the cathedral floor at 48.5 m 
asl, close to the foundation of the south tower. ... 

 
Assessment of seismic performance of adobe structures in 
Pakistan and Portugal MM Rafi, SH Lodi, H Varum, N Alam, M 
Ahmed… - 15th WCEE, World …, 2012 - ria.ua.pt ... These data 
have been taken from different sources such 
as International Seismological Centre (ISC), National 
Earthquake Information Center (USGS), Pakistan Meteorology 
Department (PMD), British Geological Survey (BGS), etc. ... 
 
Earthquake nests as natural laboratories for the study of 
intermediate-depth earthquake mechanics GA Prieto, GC Beroza, 
SA Barrett, GA López, M Florez - Tectonophysics, 2012 – Elsevier 
... comparison. The numbers shown about their seismic activity 
correspond to locations from the ISC catalog 
(International Seismological Centre, On-line Bulletin) and 
additional references (see figure caption). Full-size image (52K) 
Fig. ... 
 
The 1992 Tafilalt seismic crisis (Anti-Atlas, Morocco) I Bensaid, TE 
Cherkaoui, F Medina, B Caldeira… - Journal of …, 2012 – Springer 
... 3.2 The 23 and 30 October 1992 earthquakes There are different 
hypocentral determinations for the 23 and 30 October earthquakes. 
In Table 1, hypo- centers estimated by the International 
Seismological Centre (ISC; ISC 1992), NEIC and Hahou et al. 
(2003) are given. ... 
 
Use of Seismotectonic Information for the Seismic Hazard Analysis 
for Surat City, Gujarat, India: Deterministic and Probabilistic 
Approach TP Thaker, GW Rathod, KS Rao, KK Gupta - Pure and 
Applied Geophysics, 2012 – Springer ... The earthquake data were 
col- lected from different sources, ie, Geological Survey of India 
(GSI), Indian Meteorological Department 
(IMD), International Seismological Centre (ISC), National 
Geophysical Research Institute (NGRI), 38 TP  

Quantifying Neogene plate-boundary controlled uplift and 
deformation of the southern Australian margin DR Tassone, SP 
Holford, RR Hillis… - Geological Society, …, 2012 - 
sp.lyellcollection.org ... the Seismological Research Centre (part of 
Environment Systems and Services), Queensland University, the 
South East Queensland Water Corporation Ltd, the Research 
School of Earth Sciences at the Australian National University and 
the International Seismological Centre. ... 
 
Conceptualizing and Confronting Disasters: A Panorama of Social 
Science Research and International Policies S Revet - The Politics 
and Policies of Relief, Aid and …, 2012 - books.google.com ... This 
focus led to contributions by UNESCO to the founding of 
the International Seismological Centre (ISC) in Edinburgh in the 
late 1960s, and in the early 1970s the United Nations Development 
Program (UNDP) and the Food and Agriculture Organization (FAO) 
contributed ... 
 
Systematic comparisons of earthquake source models determined 
using InSAR and seismic data  J Weston, AMG Ferreira, GJ 
Funning - Tectonophysics, 2012 - Elsevier 
... and Woodhouse, 1983 and Dziewonski et al., 1981). 
The International Seismological Centre (ISC) has two global 
catalogues; the ISC and EHB (Engdahl–van der Hilst–Buland) 
bulletins. The agency uses data from the monthly ... 
 
P‐wave velocity structure beneath the northern Antarctic Peninsula: 
evidence of a steeply subducting slab and a deep‐rooted low‐
velocity anomaly beneath the … 
Y Park, KH Kim, J Lee, HJ Yoo… - Geophysical Journal …, 2012 - 
Wiley Online Library ... Red rectangle indicates the area of the map 

views plotted in Figs 2–5. Large and small circles are earthquake 
locations reported by International Seismological Centre (ISC) 
between 1960 and present, and regional events by Robertson 
Maurice et al. ... 
 
Non-linear 3D Born Shear Waveform Tomography in Southeast 
Asia A Cao, BS Berkeley, A Kim - clas.ufl.edu ... (2006, 2008) 
developed a P-wave velocity model in SE Asia using short period P 
travel time data from 
the International Seismological Centre (ISC) and from the 
Annual Bulletin of Chinese Earthquake (ABCE) which were not 
previously reported to ISC, as well as long ... 
 
Migration paths of magma and fluids and lava compositions in 
Kamchatka NL Dobretsov, IY Koulakov, YD Litasov - Russian 
Geology and Geophysics, 2012 – Elsevier Geophysical and 
geochemical data have been analyzed jointly in order to gain better 
understanding of subduction-related active volcanism in 
Kamchatka. The veloc. 
An evaluation of earthquake hazard potential for different 
regions in western Anatolia using the historical and 
instrumental earthquake data Y Bayrak, E Bayrak - Pure and 
Applied Geophysics, 2012 – Springer ... The database used in 
this work was compiled from different sources and catalogs 
such as TURKNET, 
the International Seismological Centre (ISC), Incorporated 
Research Institutions for Seismology (IRIS) and The Scientific 
and Technological Research Council of Turkey ... 
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Mantle structure beneath Africa and Arabia from adaptively 
parameterized P-wave tomography: Implications for the origin of 
Cenozoic Afro-Arabian tectonism 
SE Hansen, AA Nyblade, MH Benoit - Earth and Planetary Science 
Letters, 2012 – Elsevier ... global ak135 Earth model (Kennett et 
al., 1995). The largest source of global travel-time residuals used is 
the reprocessed International Seismological Centre database 
from Engdahl et al. (1998; hereinafter referred to as the EHB ... 
 
The first peak ground motion attenuation relationships for north of 
Vietnam LM Nguyen, TL Lin, YM Wu, BS Huang… - Journal of 
Asian Earth …, 2012 – Elsevier ... 1) of M S 6.7, 1935 and M S 6.8, 
1983 (International Seismological Centre (ISC) catalog) and 
more than 20 earthquakes of M S 5.0–5.6 (Vietnam and ISC 
catalog) had occurred in the territory of Vietnam and caused great 
damages to houses, infrastructure, and also losses of ... 
 
Topic The new IASPEI standards for determining magnitudes from 
digital data and their relation to classical magnitudes JW Dewey - 
ebooks.gfz-potsdam.de ... The “ML, Ms_20, Ms_BB, mb, mB_BB, 
Mw, mb_Lg” nomenclature used in this section of IS_3.3 is defined 
to facilitate data transmission in the IASPEI Seismic Format (ISF) 
(International Seismological Centre, 
http://www.isc.ac.uk/standards/isf, last accessed March Page 12. ... 
 
Mantle subducting slab structure in the region of the 2010 M8. 8 
Maule earthquake (30–40° S), Chile JD Pesicek, ER Engdahl, CH 
Thurber… - Geophysical Journal …, 2012 - Wiley Online Library 
... We reprocessed teleseismic data for 2605 catalogued 
earthquakes in the Maule region recorded by 
the International Seismological Centre (ISC) and National 
Earthquake Information Center (NEIC) for the time period 1960 
February 11–2010 September 9 using the Engdahl ... 
 
Magmatectonic zonation of Italy: a tool to understanding 
Mediterranean geodynamics G Lavecchia, K Bell - Updates in 
volcanology—a comprehensive …, 2012 - intechopen.com ... 2008. 
The data were extracted from 
the International Seismological Centre database and projected 
along a set of radial sections across the plane, with an average 
semi-amplitude of 25 km. The hypocenters projected in Fig. ... 
 
Seismic hazard along the southern boundary of the Gônave 
microplate: block modelling of GPS velocities from Jamaica and 
nearby islands, northern Caribbean 
B Benford, C DeMets, B Tikoff… - Geophysical Journal …, 2012 - 
Wiley Online Library ... GPS station locations (red circles) on 90-m 
Space Shuttle Topographic Radar Mission topography illuminated 
from the southwest. (c) Earthquakes from 
the International Seismological Centre for the period 2000–2010 
(June); magnitudes range from 2.0 to 5.9. ... 
 
Seismic Hazard Analysis Using the Adaptive Kernel Density 
Estimation Technique for Chennai City CK Ramanna, GR 
Dodagoudar - Pure and Applied Geophysics, 2012 - Springer 
... IMD), US Geological Survey Moment Tensor and Broadband 
Source Parameter Search website (USGS), The National 
Earthquake Information Centre (NEIC), The Harvard Seismology 
Central Moment Tensor Project, 
The International Seismological Centre (ISC), JAISWAL and ... 
 
Seismic hazard analysis using discrete faults in Northwestern 
Pakistan: Part I–methodology and evaluation YMA Hashash, B 
Kim, SM Olson… - Journal of Earthquake …, 2012 - Taylor & 
Francis ... Their earthquake catalog includes 1057 instrumentally 
recorded earthquakes (M w ≥ 4) obtained chiefly from 

the International Seismological Centre (ISC) and (USGS). Based 
on this and other geological information, Monalisa et al. [200741. ... 
 
Late Holocene activity and historical earthquakes of the Qiongxi 
thrust fault system in the southern Longmen Shan fold-and-thrust 
belt, eastern Tibetan Plateau M Wang, D Jia, A Lin, L Shen, G 
Rao, Y Li - Tectonophysics, 2012 – Elsevier The 12 May 2008 
Wenchuan earthquake (Mw 7.9) generated a 285-km-long surface 
rupture zone along the Longmen Shan fold-and-thrust belt (LSFTB) 
on the eastern mar. 
 
Finite‐frequency structural sensitivities of short‐period 
compressional body waves 
N Fuji, S Chevrot, L Zhao, RJ Geller… - Geophysical Journal …, 
2012 - Wiley Online Library... amongst other things. High resolution 
images of the mantle have been obtained in the past by inverting 
the global data set of the International Seismological Centre (eg 
van der Hilst et al. 1997; Bijwaard et al. 1998), which contains ... 
  
Mantle anisotropy beneath the Earth's mid-ocean ridges 
A Nowacki, J Kendall, J Wookey - Earth and Planetary Science 
Letters, 2012 – Elsevier ... After selection, over 2000 events 
matched the criteria between 1979 and 2009, according to the 
USGS National Earthquake Information Center (NEIC) and 
International Seismological Centre (ISC) catalogues.  
 
Load Love numbers and Green's functions for elastic Earth models 
PREM, iasp91, ak135, and modified models with refined crustal 
structure from Crust 2.0 H Wang, L Xiang, L Jia, L Jiang, Z Wang, 
B Hu… - Computers & …, 2012 – Elsevier ... constraints. PREM 
Earth model (Dziewonski and Anderson, 1981) used the dataof 
body wave travel times and the periods of normal modes from 
years 1964 to 1975 collected by 
the International Seismological Centre (ISC). 
 
GEM: a Participatory Framework for Open, State-of-the-Art Models 
and Tools for Earthquake Risk Assessment R Pinho - 
iitk.ac.in  The International Seismological Centre (ISC) in 
collaboration with a team of international experts and feedback 
from a number of IASPEI observers, is leading this initiative aimed 
at the creation of a homogeneous instrumental seismicity catalogue 
for the period 1900-2009. ... 
 
Focal Mechanisms Of Some Crustal Earthquakes That Occurred In 
The Pannonian Depression (Arad–South Timişoara Area), … Z 
Maliţa, F Rădulescu - geodin.ro ... depth) information from the 
archives of National Institute of Research and Development for 
Earth Physics and the data provided by the National Center in 
Denver, Colorado, USA (National Earthquake Information Center) 
and the International Seismological Centre Newbury, UK ... 
 
 [PDF] and Associated Topics in Relation to Nuclear Power Plant 
Siting Conceptualizing and Confronting S Revet - The Politics 
and Policies of Relief, Aid and …, 2012 - books.google.com ... This 
focus led to contributions by UNESCO to the founding of 
the International Seismological Centre (ISC) in Edinburgh in the 
late 1960s, and in the early 1970s the United Nations 
Development Program (UNDP) and the Food and Agriculture 
Organization (FAO) contributed ... 
 
Unraveling the geometry of the Farallon plate: Synthesis of three-
dimensional imaging results from USArray GL Pavlis, K Sigloch, S 
Burdick, MJ Fouch, FL Vernon - Tectonophysics, 2012 – Elsevier 
... The data used also included ~ 10 million global P-wave 
traveltime residuals from the bulletin of 
the International Seismological Centre which have been 
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reprocessed using the methods described by Engdahl et al. (1998). 
This model is an update from Burdick et al. ... 
 
Estimation of rupture processes of the 2008 Wenchuan Earthquake 
from joint analyses of two regional seismic arrays BS Huang, JH 
Chen, QY Liu, YG Chen, XW Xu… - Tectonophysics, 2012 – 
Elsevier ... According to reports by 
the International Seismological Centre (ISC), there are no 
historical records of M > 6.5 events directly within the 
Longmenshan, and no events of a comparable size to the 2008 
earthquake have been recorded in this region. ... 
 
Determination of velocity of seismic waves and upper crustal 
velocity model in Shiraz seismological network SM Azhari, M 
Rezapour, M Javanmehr - geophysics.ut.ac.ir 
... For study of velocity of seismic waves and upper crustal velocity 
model in Shiraz region therecorded data by Shiraz seismic network 
during 2002 to 2009 were used and for seismicity, 
International Seismological Centre (ISC) catalog, Harvard 
Centroid Moment Tensor (CMT ... 
 
A Probabilistic Assessment of Earthquake Hazard Parameters in 
NW Himalaya and the Adjoining Regions RBS Yadav, Y Bayrak, JN 
Tripathi, S Chopra… - Pure and Applied …, 2012 – Springer ... data 
centers since the early 1960s. The latter are 
the International Seismological Centre in the United Kingdom 
(ISC, since 1964;   http://www.isc.ac.uk/ search/bulletin), the NEIC 
(since 1963; http://neic. usgs.gov/neis/epic/epic ... 
 
Synthetic seismograms for a synthetic Earth: long‐period P‐and S‐
wave traveltime variations can be explained by temperature alone 
BSA Schuberth, C Zaroli, G Nolet - Geophysical Journal …, 2012 - 
Wiley Online Library ... body wave data. For P waves, typically, the 
ISC (International Seismological Centre)data are used, which 
consist of a large number of first onset picks made at 1 s period, in 
which case ray theory is valid (Nolet 2008). In case ... 
 
The May 10, 1994 earthquake: evidence of a seismic preslip in the 
northern Chile seismic gap? D Comte, M Pardo - Geofísica 
Internacional, 2012 - ojs.unam.mx 
... also shown. International Seismological Centre (ISC) for 73 
stations and the P and S arrvals of the Central and Northern Chile 
networks (Figure 3). The focal depth was fixed at the depth 
obtained' in the inversion (58 km).  
 
Historical tsunamis and present tsunami hazard in eastern 
Indonesia and the southern Philippines F Løvholt, D Kühn, H 
Bungum… - … : Solid Earth (1978– …, 2012 - Wiley Online Library 
... The applied earthquake catalog essentially consists of merged 
hypocenter reports from the 
International Seismological Centre (ISC) and Preliminary 
Determination of Epicenters (PDEs) from the US Geological Survey 
(USGS), both with a good global coverage since the early ... 
 
Toward quantifying uncertainty in travel time tomography using the 
null‐space shuttle 
RWL Wit, J Trampert, RD Hilst - Journal of Geophysical …, 2012 - 
Wiley Online Library ... [2008], and for a discussion of the different 
weights used we refer to Kárason and van der Hilst [2001]. [10] The 
seismic data represented in, for instance the catalog of 
the International Seismological Centre (ISC), which were 
reprocessed by Engdahl et al. ... 
 
Characteristic Seismic Waves Associated with Cryosphere 
Dynamics in Eastern Dronning Maud Land, East Antarctica M 
Kanao, A Yamada, M Yamashita - International Journal of …, 2012 

- hindawi.com ... cause ice-related seismic phenomena. 
389297.fig.0018. Figure 18: Globally complied seismicity around 
Wilkes Land, East Antarctica for 1964–2002 by the International 
Seismological Centre (ISC). The aftershock area of the ... 
 
Non‐linear 3‐D Born shear waveform tomography in Southeast Asia 
MP Panning, A Cao, A Kim… - Geophysical Journal …, 2012 - 
Wiley Online Library ... 1991; Fukao et al. 1992; Obayashi & Fukao 
1997; Widiyantoro & van der Hilst 1997; Nakajima et al. 2001). 
Recently, Li et al. (2006, 2008) developed a P-wave velocity model 
in SE Asia using short-period P-traveltime data from 
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against the larger set of events based on the International 
Seismological Centre (ISC) catalogue having accurate focal 
depths.23 We were able to deter ... 
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Online Library ... of 317 land-based GPS stations. We used the 
plate boundary configuration derived byHashimoto et al. [2004]from 
hypocenter data of the International Seismological Centre (ISC). 
Slip was represented by the superposition of ... 
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General Assembly Conference …, 2012 - adsabs.harvard.edu 
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plane solutions of the Global Centroid Moment Tensor Project have 
been used together with previously published information on 
regional geology and dynamics. ... 
 
A Statistical Analysis of Completeness of Earthquake Data around 
Dehradun city and its Implications for Seismicity Evaluation S 
Gupta, S Kumar, HR Wason, R Das - iitk.ac.in ... For the period 
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employed. This is an optimized and relocated version of data from 
the international seismological center (ISC) bulletins and the 
national earthquake information center (NEIC) readings. ... 
 
The 2008 Kultuk earthquake with M w= 6.3 in the south of Baikal: 
Spatial-temporal analysis of seismic activation VI Mel'nikova, NA 
Gileva, SS Aref'ev… - Izvestiya, Physics of the …, 2012 – Springer 
... Fig. 5. Map showing epicenters of the Kultuk earthquake (star is 

the determination of the BB GS RAS, and plusses correspond to 
data of the following agencies: IDC, International Data Center; 
ISC, International Seismological Center; MOS, GS RAS; NEIC, 
National Center of ... 
 
Testing the intraplate origin of mega-earthquakes at subduction 
margins PK Khan, PP Chakraborty, G Tarafder, S Mohanty - 
Geoscience Frontiers, 2012 – Elsevier ... Earthquake data 
(magnitude m b ≥ 4.0 and recorded at 12 or more stations) for the 
Aleutian, Alaska, Chile, Sumatra, Kamchatka, and Rats Island were 
taken from the International Seismological Center (ISC) catalog 
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S Wave Velocity Structure in Non-Tectonic SE AsiabySeismogram 
Analysis of theEarthquakes in Sumatra-Java at TATO Station, 
Taiwan BJ Santosa - intechopen.com 
... earthquakes. It is characterized by the occurrence of 
earthquakes in this area. In recent years, tomography is routinely 
used to process the travel time data from seismic waves, 
such as International Seismological Center (ISC).  
 
Topic Seismic source location J Havskov, P Bormann - ebooks.gfz-
potsdam.de ... Standard earthquake catalogs (such as from 
the International Seismological Center, ISC or the National 
Earthquake Information Center (NEIC) of the USGS) report origin 
times OT and locations based primarily on arrival times of high-
frequency first P-type arrivals. ... 
 
Seismicity of the Baikal rift system from the regional network 
observations 
NA Radziminovicha, NA Gileva, VI Melnikova… - Journal of Asian 
Earth …, 2012 - Elsevier 
... The references for magnitude values and focal solutions are the 
following: H – (Harvard) Global CMT Project (www.globalcmt.org), 
D – Delouis et al., 2002, Db – Doser, 1991b, I – International 
Seismological Center ISC (www.isc.ac.uk), NC – Kondorskaya 
and Shebalin, 1982 ... 
 
Can local earthquake tomography settle the matter about 
subduction in the Northern and Central Apennines? Response from 
a new high resolution P velocity and Vp/ … 
D Scafidi, S Solarino - Tectonophysics, 2012 – Elsevier ... In a 
recent study (Scafidi et al., 2009) we described the results of a 
tomography experiment carried out on a database selected from 
the International Seismological Center (2009, ISC hereinafter) 
and inverted using the methodology proposed by Thurber (1993). ... 
 
East Asia mantle tomography: New insight into plate subduction 
and intraplate volcanism W Wei, J Xu, D Zhao, Y Shi - Journal of 
Asian Earth Sciences, 2012 - Elsevier 
... In this study, we present a new, high-resolution tomographic 
model of the crust and mantle beneath East Asia obtained by 
inverting a large number of P-wave arrival-time data recorded 
by the ISC (International Seismological Center) stations, local 
seismic networks in China and ... 
 
Frequency analysis of annual maximum earthquakes within a 
geographical region 
T Haktanir, H Elcuman, M Cobaner - Soil Dynamics and 
Earthquake …, 2012 - Elsevier... [14] which is compiled using 
earthquake data reported by 18 different organizations such as 
International Seismological Center, UK (ISC), National 
Earthquake Information Center, USA (NEIS), and Institute of 
Physics of the Earth, Moscow, Russia (MOS), next to the Kandilli ... 
 
НЯКОИ ОБОБЩЕНИЯ ЗА РАЗПРЕДЕЛЕНИЕТО НА 
СЕИЗМИЧНОСТТА В ЮЖНА БЪЛГАРИЯ ВЪЗ 
ОСНОВА НА КАТАЛОЖНИ ДАННИ ЗА … 
Р Радичев, Р Бойко, С Димовски, М Янкова - mgu.bg 
... включително, отразени в Catalogue of Earthquakes, 1974, 
UNESCO, CSEM European – Mediterranean Hypocenters data file 

(1979-1985), Catalogue of International Seismological Center, 
Edinburg, Newbury, England, Word's hypocenters data file (1885-
1985), USGS-NOAA ... 
New empirical tests of the multifractal Omori law for Taiwan CY 
Tsai, G Ouillon, D Sornette - Bulletin of the Seismological …, 2012 
- bssaonline.org ... present study. Finally, let us mention the recent 
paper of Hainzl and Marsan (2008), who analyze 
the International Seismological Center catalog for the period 
1978–2005 and magnitudes larger than 5.5. Using different 
methods ... 
 
Tectonics of the New Guinea region SL Baldwin, PG Fitzgerald… - 
Annual Review of Earth …, 2012 - annualreviews.org 
... Earthquake data are sourced from 
the International Seismological Center EHB Bulletin 
(http://www.isc.ac.uk); data represent events from January 1994 
through January 2009 with constrained focal depths. Background 
image is generated from http://www.geomapapp.org. ... 
 
Teleseismic tomography of the southern Puna plateau in Argentina 
and adjacent regions M Bianchi, B Heit, A Jakovlev, X Yuan, SM 
Kay… - Tectonophysics, 2012 - Elsevier 
... area. Based on the International Seismological Center (ISC) 
earthquake catalog, we performed a global P teleseismic wave 
tomography focusing on South America to resolve a 3-D structure 
of the subducted oceanic slab. 
 
Global mantle heterogeneity and its influence on teleseismic 
regional tomographyD Zhao, Y Yamamoto, T Yanada - Gondwana 
Research, 2012 – Elsevier ... Our previous global tomography 
model (Zhao, 2004) was determined by using a grid 
parameterization method to invert arrival-time data from the 
reprocessed ISC (International Seismological Center) data set ( 
[Engdahl et al., 1998] and [Engdahl, 2006]). ... 
 
Probabilistic seismic hazard maps for the sultanate of Oman I El-
Hussain, A Deif, K Al-Jabri, N Toksoz, S El-Hady… - Natural 
hazards, 2012 – Springer ... These are: • Preliminary Determination 
of Epicenters (PDE), on line bulletin provided by the National 
Earthquake Information Center (NEIC) 
(http://earthquake.usgs.gov/earthquakes/); • The 
International Seismological Center (ISC) online bulletin 
(http://www.isc.ac.uk/); • EHB ... 
 
Seismogram Analysis of Earthquakes in Sumatra-Java at HYB 
Observatory StationB Santosa - Jurnal Pendidikan Fisika 
Indonesia, 2012 - journal.unnes.ac.id ... The P wave velocity 
structure in this area in the previous seismology research (Replu- 
maz et al., 2004; Grand et al., 1997; van der Hilst et al., 1997) has 
been interpreted using travel time data, where the travel time data 
is supplied by International Seismological Center (ISC). ... 
 
Multiscale Seismic Tomography Imaging of Volcanic Complexes I 
Koulakov - cdn.intechopen.com ... catalogues of seismic data. In 
the earth, hundreds of earthquakes are recorded daily by seismic 
stations located all over the Globe and reported by global agencies, 
such as International Seismological Center (ISC, 2001). In total, 
their ... 
 
Deterministic seismic hazard macrozonation of IndiaS Kolathayar, 
TG Sitharam, KS Vipin - Journal of earth system science, 2012 - 
Springer... agencies like Bhabha Atomic Research Centre (BARC), 
India Meteorological Department (IMD), Indira Gandhi Centre for 
Atomic Research (IGCAR), Kalpakkam, National Geophysical 
Research Institute (NGRI) 
Hyderabad, International Seismological Center (ISC) data file ... 
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Inference of radial seismic velocity structure from travel times 
using neural networks R de Wit, J Trampert - geo.uu.nl  Dep. of 
Earth Sciences, Utrecht University, The Netherlands. Contact: 
rwldewit@uu.nl Introduction We invert travel times from 
the EHB bulletin (Engdahl et al ... 
 
Assessment of Seismic Hazard in the Middle East and Caucasus: 
EMME (Earthquake Model of Middle East) Project M Erdik, K 
Şeşetyan, MB Demircioğlu, C Tüzün… - Proceedings of 15th …, 
2012 - iitk.ac.in... 24323 1964 - 2008 Mw ISC Online Bulletin ISC 
Online Bulletins 361 1995 - 2006 Ms, mb HRVD EHB Online 
Bulletin 6877 1960 - 2007 Ms, Mw, mb EHB Bulletin Page 4. ... 
 
Tectonics of the Scotia–Antarctica plate boundary constrained 
from seismic and seismological data D Civile, E Lodolo, A Vuan, 
MF Loreto - Tectonophysics, 2012 - Elsevier 
... EHB shallow (red), intermediate (orange and yellow), and deep 
(blue), earthquakes are shown as circles. ... 1, bottom panel). 
Most seismic activity takes place at the eastern part of the Arc, 
where the South Atlantic oceanic crust bends below the South 
Sandwich plate. ... 
 
A new database on subduction seismicity at the global scale D 
Presti, A Heuret, F Funiciello… - EGU General Assembly …, 2012 - 
adsabs.harvard.edu ... performed. Based on EHB hypocenter and 
CMT Harvard catalogues, the hypocenters, nodal planes  
and seismic moments of worldwide subduction-related 
earthquakes were extracted for the period 1976 - 2007. Data 
were ... 
 
Deformation and mantle flow beneath the Sangihe subduction zone  
from seismic anisotropy JF Di Leo, J Wookey, JOS Hammond… - 
Physics of the Earth and …, 2012 – Elsevier ... For SKS and local S 
wave splitting analysis, we examine recordings from one JISNET 
(Japan Indonesian Seismic Network; Ohtaki et al. ... Where 
possible, we use earthquake locations from the EHB catalogue 
(Engdahl et al., 1998). ... 
 
Co‐seismic deformation of deep slabs based on summed CMT data 
IW Bailey, LA Alpert, TW Becker, MS Miller - Journal of 
Geophysical …, 2012 - agu.org ... Subsequent, iterative 
adjustments were made to separate distinct coseismic deformation 
patterns. ... Gray dots show the epicenters from the EHB catalog 
[Engdahl et al., 1998] for earthquakes within a 50 < z ≤ 700 depth 
range. Download figure to PowerPoint. image. 2.2. ... 
 
Seismic Hazard Assessment and Design Requirements for Beirut, 
Lebanon MC Arango, ZA Lubkowski - 15th World Conference in 
Earthquake …, 2012 - iitk.ac.in ... Instrumental data were compiled 
from the Engdahl- Hilst-Buland (EHB) Bulletin as well as the on-line 
catalogues of International Seismological ... Since it is a 
requirement in normal probabilistic seismic hazard studies that 
seismicity be treated as Poissonian (eg, Reiter, 1990 ... 
 
Crustal deformation at the southernmost part of the Ryukyu 
subduction (East Taiwan) as revealed by new 
marine seismic experiments T Theunissen, S Lallemand, Y Font, S 
Gautier, CS Lee… - Tectonophysics, 2012 – Elsevier ... 3D-
contours of the top of the Ryukyu slab result from a combination of 
data issued from active seismic observations (down to 25 km in 
depth) (eg, Klingelhoefer et al., 2012--this issue) and position of the 
Wadati–Benioff zone in depth from the EHB 2 earthquakes 
location ... 
 

Structure of the subduction system in southern Peru 
from seismic array dataK Phillips, RW Clayton, P Davis… - … : 
Solid Earth (1978– …, 2012 - Wiley Online Library ... Figure 2. (a) 
Seismicity cross section along the seismic array. Hypocenters 
projected along the trend of the array are located within 60 km of 
the line. Earthquakes are from the EHB catalog [Engdahl et al., 
1998; Engdahl and Villaseñor, 2002] and are of magnitudes of 5.0... 
 
Caspian sea level change impacts regional seismicity A Firoozfar, 
EN Bromhead, AP Dykes - Journal of Great Lakes Research, 2012 
– Elsevier ... of earthquakes. Dark points in both panels and the 
dark line (B–B ! ) in upper panel show Apsheron–
Balkhan seismic belt of earthquakes. Source: EHB catalogue 
(Engdahl et al., 1998). Figure options. View in workspace. 
 
Seismic Hazard Analysis for Kuala Lumpur, Malaysia AB Nabilah, T 
Balendra - Journal of Earthquake Engineering, 2012 - Taylor & 
Francis... Catalog earthquake search,” Retrieved from 
http://earthquake.usgs.gov/earthquakes/eqarchives/epic/ 
http://earthquake.usgs.gov/earthquakes/eqarchives/epic/) View all 
references]; (2) EHB catalog [Engdahl ... Seismic moment catalog 
of large shallow earthquakes, 1900 to 1989. ... 
 
Seismic hazard analysis using discrete faults in Northwestern 
Pakistan: Part I–methodology and evaluation YMA Hashash, B 
Kim, SM Olson… - Journal of Earthquake …, 2012 - Taylor & 
Francis ... The earthquake data obtained from the databases of the 
ISC, USGS, EHB, NORSAR, and PMD were used. ... 200741. 
Monalisa, Khwaja, AA and Jan, MQ  007. Seismic hazard 
assessment of the NW Himalayan fold-and-thrust belt, Pakistan, 
using probabilistic approach. ... 
 
Upper mantle seismic structure beneath Southern Africa: 
constraints on the buoyancy supporting the African superswell MBC 
Brandt, SP Grand, AA Nyblade… - Pure and Applied …, 2012 – 
Springer ... Centre, HRV Harvard Centroid Moment Tensor, MOS 
Moscow, Russian Academy of Sciences, BJI Beijing, China 
Earthquake Administration, EHB Engdahl, van ... Synthetic 
seismograms generated using the IASP91 seismic model are 
shown for a depth of 25 km (dashed line), the ... 
 
Slab bending and its effect on the distributions and focal 
mechanisms of deep-focus earthquakes R Myhill - 
fallmeeting.agu.org ... Slab folds are marked with black lines and 
synform and antiform symbols b,c) EHB earthquake locations 
looking along the ... The hypothesis that buckling governs the 
characteristics of deep-focus seismicity is supported by focusing of 
co-seismic strain along fold hinges ... 
 
Earthquake forerunner as probable precursor—an example from 
north burma subduction zone S Dasgupta, B Mukhopadhyay… - 
Journal of the Geological …, 2012 – Springer ... In the year 1988, 
five foreshocks could distinctly be linked with the ensuing large 
event along with quiescence (Q3) of 25 days prior to the large 
earthquake of 6.8.1988 [M 6.6; h 100 km; (Mw 7.3 EHB)]. The 
downward migration of seismic activity (Mogi, 1988) up to a depth 
of 139 ... 
 
Topic Identification and collection of ground truth events I Bondár - 
ebooks.gfz-potsdam.de ... The Bondár et al. (2004a, 2009b) criteria 
were used to identify candidate GT5 events in the EHB bulletin for 
the IASPEI Reference Event ... With such an 
expert seismic analysis, location accuracy of a few kilometers can 
be achieved (eg Boomer et al., 2010; Richards et al., 2006). ... 
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Model update March 2011: Upper mantle heterogeneity beneath 
North America from traveltime tomography with global and USArray 
transportable array data S Burdick, RD van der Hilst, FL Vernon… - 
Seismological …, 2012 - 171.66.125.217 ... Black dots represent 
stations contributing to the EHB dataset; the worldwide station 
distribution is depicted in Burdick et al. (2008) or Li et al. 
2008). ... Constraints on seismic velocity in the Earth from travel 
times. Geophysical Journal International 122, 108–124. ...  
 
Seismicity anomalies of the 2003 Bam, Iran earthquake M Ashtari 
Jafari - Journal of Asian Earth Sciences, 2012 – Elsevier 
... Regional seismic sources (CMT solutions in Fig. 1d) indicate that 
the compressive and strike-slip motions are among the main 
regional seismotectonic features. ... So the EHB locations were 
extracted for the same area from ISC (Fig. ... 
 
Fractal Dimension and b Value Mapping Before and After the 2004 
Megathrust Earthquake in the Andaman‐Sumatra Subduction Zone 
S Roy, U Ghosh, S Hazra… - Extreme Events and …, 2012 - Wiley 
Online Library ... The seismic characteristics, the fractal correlation 
dimension (Dc), and the b value structures show a significant 
spatial change after the ... All earthquakes were located by 
the EHB method, and listings of the events were available from ER 
Engdahl (personal communication, 2008 ... 
 
Bias problems in existing teleseismic travel time databases: 
Ignore or repair? AB Medhus, BH Jacobsen, N Balling - 
Seismological Research …, 2012 - 171.66.125.217 ... At present 
we would expect to achieve the most self‐consistent result by 
employing the EHB catalog, when available, combined with the 
more ... Seismic travel times such as those reported to the ISC 
Bulletin have two sources of bias: changes in methods for 
hypocenter location ... 
 
Source model of the 2009 Mw 7.6 Padang intraslab earthquake and 
its effect on the Sunda megathrust K Wiseman, P Banerjee, R 
Bürgmann… - Geophysical Journal …, 2012 - Wiley Online Library 
... in black). Aftershocks from three different seismic catalogues are 
shown: EHB (green), NEIC (blue) and IDC (red). The distributed 
slip models are shown by colour contours on the fault planes 
projected to the surface.  
 
Building an Earthquake Catalog for The Middle East P Yazdi, M 
Zaré - iitk.ac.in ... The geographical boundaries are adjusted on the 
edges of the 34 Flinn-Engdahl seismic regions The Flinn-Engdahl 
regions are some standard divisions ... EHB: The result of 
searching on EHB bulletin which is available on the ISC website 
was above 6000 records from 1960 to ... 
 
Spatial variations in earthquake source characteristics within the 
2011 Mw= 9.0 Tohoku, Japan rupture zone SL Bilek, HR DeShon, 
ER Engdahl - Geophysical Research Letters, 2012 - agu.org 
... duration from the source time function at the lowest misfit depth 
and normalize it using cubedroot of seismic moment scaling 
to ... depth phases are incorporated with existing phase catalogs 
and relocated using the Engdahl, van der Hilst, and Buland (EHB) 
teleseismic location ... 
 
Kinematics of the eastern Caucasus near Baku, Azerbaijan F 
Kadirov, M Floyd, A Alizadeh, I Guliev, R Reilinger… - Natural 
hazards, 2012 – Springer ... teleseismic body waveform modeling 
are often different from global catalogs, even for reportedly good 
solutions from the EHB catalog (Engdahl et al ... While these 
mechanisms clearly support this conclusion, we suggest that a lack 
of evidence in the instrumental seismic record for ... 
 

Slab1. 0: A three‐dimensional model of global subduction zone 
geometries GP Hayes, DJ Wald, RL Johnson - Journal of 
Geophysical Research: Solid …, 2012 - agu.org 
... Green stars indicate the ends of the 2D profiles used. Red 
diamonds outlined in white show the locations of active 
source seismic data incorporated into our model. Grey circles 
show seismicity from the EHB catalog, sized by magnitude. ... 
 
Crustal Structure from Calibrated Earthquake Locations (Postprint) 
EA Bergman, MH Ritzwoller, M Barmin, SC Myers… - 2012 - DTIC 
Document ... the goal of developing seismological data sets that 
can be used to develop and test more realistic travel time models 
for seismic phases that ... An effort has been made to relocate all 
events using the EHB algorithm (Engdahl et al., 1998), and most 
events have been reviewed with ... 
 
Tomographic upper-mantle velocity structure beneath the Iranian 
Plateau S Amini, ZH Shomali, H Koyi, RG Roberts - 
Tectonophysics, 2012 – Elsevier ... More than 48,000 Pn first 
arrival times selected from the EHB catalog were used with 
epicentral distances of 200 to 1600 km. ... The Main Zagros Thrust 
(MZT) along the NE edge of the Zagros region, which separates the 
intensely seismic Zagros from the almost aseismic Central ... 
 
Mantle subducting slab structure in the region of the 2010 M8. 8 
Maule earthquake (30–40° S), Chile JD Pesicek, ER Engdahl, CH 
Thurber… - Geophysical Journal …, 2012 - Wiley Online Library 
... now an abundance of moderate and large magnitude events in 
the Maule region, recorded on the ever-increasing network of 
global seismic stations ... NEIC) for the time period 1960 February 
11–2010 September 9 using the Engdahl, van der Hilst, and Buland 
(EHB) single event ... 
The 2005 volcano‐tectonic earthquake swarm in the Andaman Sea: 
Triggered by the 2004 great Sumatra‐Andaman earthquake B 
Kundu, D Legrand, K Gahalaut, VK Gahalaut… - …, 2012 - Wiley 
Online Library ... zone with a strike wise length of about 90 km and 
a width at about 60 km across the WAF and SEU (Figure 2). Here 
we have used the epicentral locations as given in the EHB catalog 
and have not tried to improve them due to nonavailability of near 
source seismic stations. ... 
 
Performance of localization algorithms for teleseismic mid‐ocean 
ridge earthquakes: the 1999 Gakkel Ridge earthquake swarm and 
its geological interpretation EIM Korger, V Schlindwein - 
Geophysical Journal International, 2012 - Wiley Online Library 
... residuals. The calculation of the confidence ellipse is based on 
the assumption of uncorrelated and normally distributed 
measurement errors of seismic arrival times (Husen et al. 
2003). ... phases. For 108 events, EHB (Engdahl et al. ... 
 
Upper‐mantle earthquakes beneath the Arafura Sea and south Aru 
Trough: Implications for continental rheology RA Sloan, JA Jackson 
- Journal of Geophysical Research: Solid …, 2012 - Wiley Online 
Library ... (a) Earthquakes, taken from the updated EHB catalogue 
[Engdahl et al., 1998], are shown as black (centroid depth <100 km) 
or red (centroid depth >100 km) dots. Yellow triangles show the 
locations of seismic refraction profiles and the calculated Moho 
depth is shown beside ... 
 
Thermal and tectonic consequences of India underthrusting Tibet 
TJ Craig, A Copley, J Jackson - Earth and Planetary Science 
Letters, 2012 – Elsevier ... back-azimuth and slowness for a given 
event were calculated based on the best available earthquake 
location (from the EHB catalogue if ... To assist in the correct 
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identification of seismic phases, we used the coherency analyses of 
Heyburn and Bowers (2008), calculating the  
 
Multiplicity of the 660-km discontinuity beneath the Izu-Bonin area 
YZ Zhou, XW Yu, H Yang, SX Zang - Physics of the Earth and 
Planetary …, 2012 – Elsevier ... The UW and UU are 
regional seismic networks in the western USA that 
provide seismic data at a low azimuth range and without adequate 
aspherical earth structure; therefore, the parameters of events used 
were taken from the well-known EHB bulletin (Engdahl et al., 
1998), as ... 
 
Ripping and tearing the rolling-back New Hebrides slab GS 
Lister, LT White, S Hart… - Australian Journal of Earth …, 2012 - 
Taylor & Francis ... In both cases, the solution shown is the 
preliminary determination of hypocentre (PDE), which is an 
estimate of the location where seismic rupture commenced (ie the 
position of the first break). The EHB catalogue provides no fault 
plane solution data (hypocentres shown in ... 
 
Amount of Asian lithospheric mantle subducted during the 
India/Asia collision A Replumaz, S Guillot, A Villaseñor, AM 
Negredo - Gondwana Research, 2012 – Elsevier ... The purpose of 
this paper is to use global deeper seismic tomography to find 
evidence of older Asian continental slabs and to estimate the 
amount of the lithospheric mantle of Asia that has been subducted 
since ... (1998), were reprocessed using  the EHB methodology 
(Engdahl ... 
 
Uncertainty of Apollo deep moonquake locations and implications 
for future network designs 
S Hempel, M Knapmeyer, ART Jonkers, J Oberst - Icarus, 2012 – 
Elsevier ... The resulting seismic stresses are eventually released 
as deep quakes. ... The location problem can be solved by several 
means, eg the frequently used Geiger method (Geiger, 1910), 
the EHB location algorithm applied for the compilation of the PDE 
catalog by USGS (Engdahl et ... 
Extreme Events and Natural Hazards: The Complexity Perspective 
AS Sharma, A Bunde, VP Dimri, DN Baker - 2012 - agu.org 
... APDI), 113–114, 115f adaptation/mitigation strategy, 346–347, 
351, 353–355 Advanced National Seismic System 
(ANSS) seismic catalog, 46, 49 ... 347 empirical orthogonal 
function (EOF) analysis, 198 energy resources, 354 Engdahl, van 
der Hilst, and Buland (EHB) method, 56 ... 
 
Aftershock seismicity of the 27 February 2010< i> Mw</i> 8.8 
Maule earthquake rupture zone D Lange, F Tilmann, SE 
Barrientos… - Earth and Planetary …, 2012 - Elsevier 
... filled a seismic gap ( Campos et al., 2002, Comte et al., 1986 
and McCann et al., 1979) that has experienced little seismic activity 
since ... before the M w 8.8 Maule earthquake of 27 February 2010 
(yellow star: main shock epicentre in SSN catalogue) from 
the EHB catalogue (1960 ... 
 
Velocity and Attenuation Structure of the Tibetan Lithosphere 
Under the Hi-CLIMB Array From the Modeling of Pn Attributes AC 
Bakir, RL Nowack - Pure and Applied Geophysics, 2012 – Springer 
... earthquakes used in this study are reported from either the PDE 
or Engdahl (EHB) catalogs (USGS, 2010 and ENGDAHL et al., 
1998; see GRIFFIN et al. (2011) for the specific loca- tion 
information). Six regional events are utilized for modeling of 
the seismic Pn attributes, one ... 
  
Constraining sediment subduction: A converted phase study of the 
Aleutians and Marianas AC Horleston, GR Helffrich - Earth and 
Planetary Science Letters, 2012 - Elsevier 

... A permanent broadband seismic station (GUMO) has been 
running on the island of Guam since June 1975. ... We used events 
between January 1986 and December 1998 listed in the Engdahl, 
van der Hilst and Buland (EHB) catalogue (Engdahl et al., 1998) to 
obtain more ... 
 
Segmentation of the Izu-Bonin and Mariana plates based on the 
analysis of the Benioff seismicity distribution and regional 
tomography results K Jaxybulatov, I Koulakov… - Solid Earth …, 
2012 - solid-earth-discuss.net ... In this study we present a 
new seismic model of the mantle seismic structure down to 1300 
km depth beneath the IBM arc. ... Most of scien- 5 tists use a 
revised EHB catalogue which was created from careful refining of 
the ISC data by Engdahl et al. (1998). ... 
 
New insights on the offshore extension of the Great Sumatran fault, 
NW Sumatra, from marine geophysical studies D Ghosal, SC 
Singh, APS Chauhan… - Geochemistry, …, 2012 - Wiley Online 
Library ... Earthquake CMT solutions are from Harvard catalog; 
locations are from the EHB catalog. Blue: Normal events, Red: 
Strike-slip events and Orange: Thrust events. Brown contours 
indicate area with strong seismic activities discussed in the 
paper. ... 
 
Upper‐mantle structure beneath the Southern Scandes Mountains 
and the Northern Tornquist Zone revealed by P‐wave traveltime 
tomography AB Medhus, N Balling, BH Jacobsen… - Geophysical 
Journal …, 2012 - Wiley Online Library ... Hypocentre information 
originates from mainly the EHB-list (Engdahl et al. ... 3) reveal 
significant traveltime differences typical between −0.5 and +0.5 s 
and up to between −1 and +1 s, indicating 
significant seismic velocity variations at depth across our study 
area. ... 
 
Fault plane orientations of deep earthquakes in the Izu‐Bonin‐
Marianas subduction zone R Myhill, LM Warren - Journal of 
Geophysical Research: Solid Earth (1978– …, 2012 - agu.org 
... External forces, slab geometry, rates of subduction, thermal 
structure and inherited seafloor structure could all potentially 
affect seismic activity and the ... Thin black contours represent a fit 
to the EHB seismicity [Engdahl et al., 1998], approximating the 
shape of the subducting slab. ... 
 
The Influence Of Technogenic Impacts On The Hydrogeological 
Conditions In The City Of Baku 
R İsrafilov - seismology.az ... (2006). Red circles are high-quality 
earthquake epicenters from the EHB catalog (Engdahl et al., 1998, 
and subsequent updates); the size indicated the ... AP is the 
Absheron Peninsula, CCSZ is the Central Caspian Seismic Zone 
and BZFTB is the Bitlis-Zagros Fold and Thrust Belt ... 
 
Constraints on fault and lithosphere rheology from the coseismic 
slip and postseismic afterslip of the 2006 Mw7. 0 Mozambique 
earthquake A Copley, J Hollingsworth, E Bergman - Journal of 
Geophysical Research: …, 2012 - agu.org 
order to constrain the dip of the fault planes we have performed 
inversions to find the dip that best fits the seismic and 
geodetic ... The earthquakes were first relocated in single event 
fashion using the EHB methodology [Engdahl et al., 1998] with 
special attention to the analysis of ... 
 
Earthquakes in the Eastern Mediterranean B Shaw - Active 
tectonics of the Hellenic subduction zone, 2012 – Springer ... Table 
3.3 Offset between EHB locations and those obtained from dense 
local networks of stations. ... In my modelling procedure I used P ... 
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SUMMARY OF ACHIEVEMENTS 

• Through the support from Member-Institutions and grants 
from the US NSF, GEM Foundation and CTBTO, the 
ISC finances stayed healthy, as many as 17 staff members 
worked during the year and essential improvements to the 
ISC products and services have been made. 

• Parameters of 949 stations have been registered and 
modified in the International Station Registry. 

• Preliminary bulletin data are collected from 28 networks 
and data centres worldwide.  

• Revised bulletins are collected from 132 networks. 
• The reviewed ISC Bulletin is produced 24-27 months behind real time.  
• For data year 2010, ~61,000 reviewed and ~294,000 un-reviewed (small) events as well 

as ~10.4 million seismic arrivals were added to the ISC database. 
• The ISC database size has increased by ~22% in just one calendar year and reached 

113Gb in total. 
• The ISC Bulletin is more complete by at least half a unit of magnitude than the bulletins 

of either the NEIC/USGS or the IDC/CTBTO. 
• The ISC development projects included: 

o The ISC-GEM Global Instrumental Earthquake Catalogue (1900-2009); 
o The CTBTO Link to the ISC database; 
o Printed Summary of the ISC Bulletin; 
o The ISC Event Bibliography; 
o The ISC Bulletin Rebuild (1960-2009); 
o The International Seismological Contacts 

• The ISC database and the website mirror were operated at IRIS DMC in Seattle and the 
ERI in Tokyo. This improved the speed of access to the ISC data users. 

• We continued maintaining the IASPEI Reference (GT) Event List and EHB Bulletin. 
• The ISC staff participated in a large number of conferences and received good publicity 

throughout the year.  
• The large number of scientific articles indicates a wide-range use of the ISC Bulletin data 

by many researchers worldwide. 

 

Signed, July 5, 2013 

Dr. Dmitry A. Storchak 
The Director 


