
EU support for the research came 
from the EU-funded project ‘Dis-
tant early warning system’  (DEWS), 
which received just over EUR 4 million 
from the ‘Information society technol-
ogies’ (IST) thematic area of the EU’s 

Sixth Framework Programme (FP6) to 
develop an advanced interoperable tsu-
nami early warning system for strong 
early warning capacities.

When a 1 600 kilometre (km) 
segment of the Indian tectonic 
plate jolted downward off the 
coast of Indonesia six years ago, 
it provoked one of the strongest 
earthquake ever measured (a 
magnitude of 9.2) and tsunami 
waves 30 metres high. The 
resulting devastation brought 
home the urgent need for a 
system to give populations at 
risk from a tsunami as much 
warning as possible.

Germany was the first to take 
action with a joint German-
Indonesian tsunami detec-
tion and warning system 
(GITEWS). 

The EU decided to take this innov-
ation further by funding and launching 
DEWS in 2007 to provide protection to 
all Indian Ocean nations.

‘It’s almost impossible to give num-
bers, but if DEWS had been in place 
in December 2004 a very large num-
ber of lives could have been saved,’ said 
Andreas Küppers of the Helmholtz-
Zentrum Potsdam, German Research 
Centre for Geosciences (GFZ), the 
researcher in charge of DEWS.

The project is now being used to detect 
and analyse seismic events in the Indian 
Ocean, quickly assess their potential to 
unleash a tsunami, and warn at-risk 
countries through a network of detec-
tors including broadband seismome-
ters, land and ocean-surface based GPS 
instruments, tide gauges, and ocean 
bottom pressure control devices.

The data generated by these instru-
ments is streamed via communication 
satellites to a central station in Jakarta, 
Indonesia for processing. SeisComP3 
software, developed by the GFZ, rapidly 
determines the magnitude and location 
of a seismic event.‘The former systems 

Interaction between clouds, aerosols and 
solar radiation from the sun in the form 
of heat and light is a major source of 
uncertainty in predicting weather and cli-
mate conditions. Clouds can be affected 
by a range of factors including aerosols, 
which are fine solid particles or liquid 
droplets suspended in the atmosphere.

Thanks to satellite technology it is pos-
sible to monitor clouds continuously 
from space. Researchers from the EU-
funded Joint-assimilation (1) project have 
used existing satellite data on aerosols, 
clouds and precipitation to gain greater 
insights into cloud processes. The infor-
mation has been applied to a state-of-
the-art weather research and forecasting 
(WRF) model.

The model has enabled better analysis 
of the interaction between clouds and 
large-scale processes and improved ways 

of studying cloud structures and their 
properties. The impact of aerosols on cli-
mate and weather has also been assessed 
using this analysis.

Integration of microwave brightness 
data into the model has increased the 
accuracy of precipitation forecasts for 
up to two hours, but made only a minor 
difference to long-term forecasts. This is 
because variables such as winds, relative 
humidity and temperature cannot be 
deduced from satellite microwave obser-
vations alone.

Nevertheless, scientists have found that 
an improved understanding of pro-
cesses within clouds can have a signifi-
cant impact on precipitation forecast-
ing. Therefore, a simplified procedure 
has been devised to identify the condi-
tions for aerosols most consistent with 
observed infrared radiation data.

Models developed by the Joint-assimila-
tion project can be used to give more ac-
curate forecasting of storms and resulting 
flash-floods, thereby improving the qual-
ity of life of EU citizens.

(1) ‘Joint assimilation of satellite aerosol, cloud, and precipitation 

observations in numerical models to support climate 

and hydrologic applications.’

Funded under the FP7 specific programme People

(Marie-Curie actions).  

http://cordis.europa.eu/marketplace > search > offers > 6164

Improved weather forecasts

Clouds have been studied as part of an EU-research project that has developed 
an improved model for weather forecasts. 

EU creates tsunami early warning system

EU-funded researchers have helped develop an early warning system that will 
protect vulnerable communities from tsunamis and avoid future terrible losses 
of life such as that suffered in Indonesia and Sri Lanka in December 2004, and 
more recently in Japan.
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needed 11 or 12 minutes to detect a 
signal and locate the source,’ said Pro-
fessor Küppers. ‘The same can now be 
done in four minutes.’

Once the system detects an earth-
quake powerful enough to create a tsu-
nami, it begins to analyse and model 
the risk of a tsunami. However, even 
with powerful computing capabilities, 
it would take too long to model a tsu-
nami in real time. 

So DEWS researchers use libraries 
of temblors of different magnitudes 
and source locations, coupled with 
detailed simulations of the waves they 
would create along the Indian Ocean 
coastline, to determine which areas are 
at risk.

In addition to this time challenge, the 
DEWS team has also had to cope with 
the difficulties of having to warn 20 
countries in a multitude of languages, 
many of whom do not see eye-to-eye 
politically. ‘It is a multilingual system 
that can distribute different messages to 
different people in different languages,’ 
Prof. Küppers pointed out. ‘It was even 
more difficult politically to get all the 
players together at one table, but we are 
well on our way to overcoming those 
problems as well.’

Researchers are now turning their 
attention to Europe and countries there 
at risk from tsunamis, namely those 
bordering the Mediterranean and 
the northeast Atlantic. They are even 
advocating the development of a new 

profession — that of the ‘early warning 
engineer’ — to offer maximum protec-
tion to vulnerable communities.

‘If you want to tackle these problems 
properly, you have to take the time and 
effort to involve everybody,’ said Prof. 
Küppers. ‘So we’d like to see people 
acquiring a new full-scale profession 
and be able to take care of the whole 
early warning field.’

Promoted through the Research Information Centre.
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Europeans target better web access for people 

with disabilities

For people around the world the internet has become the first port of call 
for most information. However, researchers in Hungary believe that much 
of the information posted on the web does not meet the demands of users 
with disabilities. Writing in the International Journal of Knowledge and 
Web Intelligence, the research team explains how theoretical and practical 
dimensions of screen structure.

One of the main aims for posting on 
the internet is to reach as many people 
as possible. That usually means achiev-
ing a prominent position in the search 
engine results pages, providing legible 
and attractive enough information so 
that potential readers desire to read it 
and to ensure that it meets the demands 
of users with disabilities. Researchers 
from the University of Szeged believe 
that only if all these criteria are fulfilled 
does a website become truly accessible.

Medical informatics expert Erzsébet 
Forczek explained that access to the 
internet has become essential for all 
members of society. Physical access 
is a prerequisite but the availability, 
retrieval and processing of information 
on the web must be supported by infor-
mation technology.

‘Information on the web is global in 
the sense that it can be seen or used 
by anyone around the world,’ said Ms 
Forczek. However, she pointed out that 
for information to become global, it is 
not sufficient merely for it to appear on 

the web.‘It has to be searchable, and its 
contents identifiable and interpretable, 
since immediately available informa-
tion is crucial in economic and busi-
ness life, in education, in research, 
in healthcare and in virtually every 
other sphere of life,’ 
she suggested.

‘We have to consider 
how disabled people 
can access the infor-
mation available on 
websites and how they 
can utilise it,’ she said, 
adding that ‘by provid-
ing additional physical 
accessibility, we can 
extend the group of 
end-users.’

Ms Forczek investigated 
how well the needs of 
the visually impaired are 
addressed by websites, 
especially those offering 
multimedia. Similarly, 
she found that those with 

hearing impairments are often excluded 
from audio media. ‘The most important 
principle of accessibility to a web page 
is to provide alternatives for the differ-
ent media applications and their navi-
gating functions,’ she said. Similarly, 
software that addresses the issues faced 
by people with special needs is essential 
for accessibility.

Ms Forczek explained that aspects of 
web design that must be considered for 
ensuring as wide an accessibility as pos-
sible include, in particular, a syntacti-
cally and semantically correct web page 
that can be parsed correctly by assistive 
software. 
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