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VOICE-OVER

Vulnerability to floods has increased drastically in Europe. In 2002 alone, France, Germany, Austria,
and the Czech Republic suffered from exceptional flooding. The same scenario holds for Britain in
November 2000 and Belgium the previous year. This raises a series of questions. Why is flooding so
frequent? Who is responsible? Is it climate change? How can these events be predicted and managed?
The European Commission has financed more than 55 projects in response to these questions, four of
which will help better confine floods.

Let's start with the Eurotas project.

This project includes 15 partners from all over Europe. Its mission was to create a methodology for
managing and assessing the risk of floods.
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Eurotas looked at the various components of flood risks. Some of these assess the human side of
risk, together with the effects of changes in climate and land use, plus river engineering.

TC Out: 00:02:07:19

TC In: 00:02:17:20

ITV Jacob Host-Madsen

Head, Flood Management Department
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Flood damage is increasing significantly. The main reason is urbanisation and changes in land-
use taking place all over Europe where people are living along the rivers.
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Today we look very much at flood risk management rather than just trying to provide safety
from floods.
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The EUROTAS project was effectively applied in Prague, enabling the local authorities to manage the
exceptional flood in August 2002.
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The tool developed by EUROTAS was an integral part of the technology used for saving lives in
Prague. Another important element was to save the historic city centre. Flood management



technology was able to tell the authorities where to focus the relief measures to keep water from
flowing into the old city.
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The EUROTAS methodology was not applied just to Prague. It was used in other European cities as
well. The management tool resulting from the project can be seen on this screen. This model
simulates the rising water.
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This computer model simulates the flood in the town of Litovel, in the Czech Republic, in 1997.
The simulation model can help authorities determine where to evacuate people in order to save

lives.
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As EUROTAS shows, change in climate maynot be the only factor responsible for the recent floods in
Europe. "The climate is changing", say the Europeans; "but it has always been changing", the scientists
reply. So it is also important to have a look at the past to get a perspective of historical climate changes
and major floods.

This is the objective of another project called SPHERE- grouping six European partners plus one from
Israel and one from Canada. Let's set our course for Girona, Spain where the project methodology was
applied.
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Conventional hydrologic records give too few data — for barely 20 to 30 years. With the SPHERE
project, we take the observed records back further in time to be able to better predict future
floods by means of data on floods that occurred in the past.

The idea is to understand the cyclical nature and variability of events that took place in the past,
in order to better predict the future.
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There are several ways to go back in time and to establish a record of past flooding. Girona still shows
the scars. For example, on the wall of this church, an epigraph was written at 3.50 m stating that on 3
November 1617 the water level rose up to that point.

Historical records are a second source of precious information. Maps and manuscripts give accurate
information so that we can make models of former floods.
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Records of the flood of 24 September 1678. Among the damage recorded in Gerona, water levels
reaching eight "spans" were observed inside the Town Council and up to 16 "spans" at Loci
Square, as well as other damage affecting the buildings and bridges of the town.

Thanks to these historical records kept as manuscripts, we have precious information about
various flooding episodes for the last four or five centuries. Concretely, we have dates and
records of damage caused to the population, plus hydrologic information such as water levels
reached, for each episode.
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But scientists also want to have access to more ancient data than can be found in historical records.
Palaeohydrological excavations go further back — as far back as 5,000 years. Gerardo Benito has come
back to a site studied two years ago.
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Here we observe a deposit of sediment left by ancient floods — what we call paleo floods. To study
these sediments, we need to take a series of slices or sections. In all, we have done these studies on
3 rivers in Spain and 2 in France. In the sediments we see here, there are traces of 15 different
floods over 3,000 years.
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In other sites, the traces are just as clear. The analyses of the five rivers , indicate that 4 centuries ago
and 3,700 years ago, there were floods greater than those found in modern records.
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Here is the kind of sedimentary evidence we can find showing multiple deposits left by floods.
The layers can be separated by studying the contacts found between them. Like in this case,
where you can see layers of clay. By doing a detailed study of this sample, we can gain
information on the date, the amplitude and the frequency of floods.
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In Girona, SPHERE gives a better understanding of the past to improve management of extreme
events in the future and to better understand the various scenarios of climate change.

After the historical studies, back to the present with the EURAINSAT project that unites 7 European
partners.

Monitoring rainfall from space is also important to forecast floods. On 28 August 2002, an Ariane
rocket took off from Kourou, French Guyana, carrying a new generation weather satellite dubbed
Meteosat MSG that is opening up new perspectives.
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The Meteosat second generationgives us images every 15 minutes, whereas the former weather
satellite provided them every 30 minutes. It also provides images on 12 spectral channels instead
of 3 formerly. This improves our information on clouds and rainfall. We have better input on
rainfall for short and medium term numerical forecasts and for flood forecasting.
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So the clouds are watched carefully and monitored constantly. The goal is to know whether or not
clouds could mean floods.
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Different types of clouds and clouds systems have distinctive precipitation content. It is crucial to
distinguish clouds that mean a high level of rainfall from those with a lower rate, to get a better
estimate by satellite and better input for flood prediction.
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VOICE OVER
This is now possible thanks to a new type of sensor on board the MSG. MSG belongs to one of the 2
large satellite families—the geostationary satellites.
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These have the advantage of following the earth around providing continuous observations. The
other sort, the low orbit satellites, require several overpasses to acquire the same information.
Being able to combine the two types of data is one of the principal objectives of Eurainsat. (il
faudrait voir ici la correction d’image discutée lors de notre derniére réunion)On the right hand
side, you can see one of the products which produce 30 minute rainfall estimates which then can
be used for flood applications.
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Eurainsat's global products are not at all numerical forecasts — they are overall rainfall
measurements that pave the way for the « global precipitation measurements mission » that will
provide more accurate measurements of rainfall all over the planet in a few years' time.
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These satellite data are particularly useful for the MUSIC project. MUSIC, is a group of ten European
partners whose assignment is to provide forecasts. In Bologna, the project has already shown its worth.

MUSIC uses three types of precipitation measurements. Firstly, weather satellite measurements, which
cover a large territory. Then, MUSIC works at land level by ground-based weather radar over a smaller
territory. Finally, the project also uses rain gauges for ultra accurate data at fixed points.
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The problem we have solved is that of integrating the three types of measurements, since satellite
measurements entail considerably more uncertainty that is not compatible with the land
forecasting we want to achieve. This integration has given us an overall measurement of greater
accuracy that is used in a distributed hydrological model, enabling us to make terrestrial
forecasts with much less uncertainty than before.
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The software developed by MUSIC has found an application at the Civil Protection Service in
Bologna. It enables flood forecasts and acts as an aid for taking crucial decisions in emergency
situations.
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These decisions can have a very high cost, because they may entail evacuation of thousands of
people and the destruction of dikes. The purpose of the MUSIC project is to supply more
accurate information because this means better forecasting to reduce these costs. In addition, the
MUSIC project takes account of the uncertainty of forecasting and tries to provide very simple
messages to the centre of operations.
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For Music, simplicity rhymes with efficiency.
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This is an example of the messages. Here, on this graph, we have a representation of one of the
main sections of the Arno, the Ufizi section in Florence. In this section, we can see the level of the
river, the protected level and the alert level. The simplicity of the message is contained in the fact
that we can project both the measured level and the predicted level on the graph. This level is
calculated using the mathematical models developed by MUSIC, and the results are made
available to all users on the Web.
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This is the end of the summer in Florence. The Arno is at a very low level. But every scientist can
remember the images of November 1966 and the terrible flood of the Arno that killed 113 people and
destroyed many monuments and works of art. Today, despite appearances, everyone is on the alert.
After a very hot summer, the sea is warm in early autumn. This means evaporation is very high,
increasing the probability of strong rains on the Italian Peninsula. Scientists realise that it is not
possible to avoid floods entirely, but thanks to MUSIC and the other three European projects, they are
doing everything possible to reduce the risks.
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Animation images: satellite around the earth
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