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the CTBTO must pay special attention to small 
signals. Moreover, we do not have the same 
need to interpret these within a few min-
utes. While the world was focusing on 
the large earthquake, analysts in the 
IDC were busy analyzing and locat-
ing over two thousand aftershocks 
– more than ten times their normal 
daily workload. 

It immediately became clear that 
although the networks of many insti-
tutions, including that of the CTBTO, 
registered the catastrophic earthquake, 
no adequate warning could be issued to 
populations at risk owing to the lack 
of an integrated and coherent early 
warning system in the region. A 
special ASEAN Leaders’ Meeting 
in Jakarta on 6 January 2005 
decided to create a tsunami early warning centre in the 
Indian Ocean. The United Nations World Conference on 
Disaster Reduction, held in Kobe, Japan, on 18-22 January, 
confirmed that decision, and a series of meetings under the 
aegis of the Intergovernmental Oceanographic Commission 
(IOC) of UNESCO have provided a strong momentum to 
this effort. The CTBTO has been invited to these meetings, 
to present its capabilities and to discuss its possible contri-
butions to the system.

What could CTBTO contribute?
Any disaster alert process includes a number of steps, all of 
which must function rapidly and effectively to ensure that 
a timely and useful warning is issued to those at risk. For 
a tsunami, this process begins with the recording of data 
at appropriately designed monitoring stations, and it ends 
with the dissemination of a warning to the people along 
a coastal region within specified countries. Such a system 
has existed in the Pacific Ocean for many years under the 
umbrella of UNESCO/IOC. Implementing a similar sys-
tem around the Indian Ocean will be a major task. Much of 
this task will need to be concentrated in the infrastructure 
required to locate, identify and issue warnings for poten-
tially tsunamgenic earthquakes, but perhaps the greatest 
effort needed is to ensure effective dissemination of warn-
ings to those at risk.

The CTBTO’s potential contributions are focused on 
the earlier part of the process, and two possible ‘scenar-
ios’ have been identified. In the first, the CTBTO would 
forward continuous data for selected IMS stations from 
Vienna to nominated tsunami alert organizations. In the 
second, we would perform rapid preprocessing of this data 
in order to provide preliminary locations of large earth-
quakes to these organizations. In principle, the first of 
these scenarios is straightforward for us, since we already 

receive data in real time by satellite via our global commu-
nications infrastructure, and we forward data in near-real-
time to our authorized users. However, we do not currently 
forward data with the reliability and robustness expected 
of a warning organization, in view of our provisional status 
and the absence of operational cover for technical failures 
outside business hours.

Under the second scenario, CTBTO could enhance 
its automatic processing capability in order to issue 
estimates of large earthquake locations to disaster 
alert organizations within a few minutes of recording 
their signals; these estimates could be used by those 
organizations in conjunction with other information 
to help in the preparation of alerts. CTBTO has already 
conducted a proof of concept to do this within twenty 
minutes of a large earthquake, though this is still too slow 
to be effective. Nevertheless, the IMS network include 
high-quality seismic ‘array’ stations, which allow for the 
rapid determination of earthquake locations by methods 

The IDC Reviewed Event 
Bulletins for 26 and 27 
December 2004 con-
tained a total of 1137 
events (main map), of 
which 1054 were after-
shocks of the Sumatra 
tsunamigenic earth-
quake (see inset). 

A typical bulletin for one 
day might contain about 
60 events.




