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Extended Abstract
The motto “Think Globally – Act Locally” is often cited in the concern of preserving the Planet Earth and guaranteeing future generations’ life. Its implementation requires evidence of both, global and local character. This should preferably be seamless, to see things in the contextual overview and compare different regions under equal terms. Humanity has worked out such a method in the form of Earth observing satellites, and the paper will inform about progresses made since EWC-I, which included a whole session on “The role of Satellite Techniques in Early Warning”.
Two principal things have emerged since 1998: first, there was no “Charter” and second, there are now more and better satellites in orbit (the European Envisat with an innovative environmental instrumentation and the fleet of 3 sub-meter resolution satellites from USA, to mention but a few). What has not been achieved in the 5 years’ timeframe is a dedicated observation system with short reaction times for early warning and disaster management. This might explain, why the commitment of the EWC-I Final Declaration

“Public authorities and private organizations concerned with early warning and related practices should realize the benefits of partnership in the development of technological innovation and related commercial opportunities. This may include the expanded use of technologies related to earth observation, telecommunications, and other information technologies, including geographical information systems”.
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has not become reality to large extent.

The “Charter”
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On initiative of the United Nations space agencies from all over the world agreed in November 2000 to make available free-of-charge satellite images in the immediate suite of a major disaster. The International Charter (www.disasterscharter.org) aims at putting into operation past space investments by providing in short response time useful situation overviews to those affected by natural or man-made disasters, through authorized channels. A 24-hour on-duty operator prepares an archive and acquisition plan using available satellite resources (Fig.1). 
The charter has been activated more than 40 times and has supported early warning and disaster relief operations with actual map information such as hazard extent, usable infrastructure and resources, destroyed buildings or pollution of water and land environment. The activation record is shown in the table:
	Type of Disaster 
	Location 
	Date of Activation 

	 

	Forest fires in British Columbia 
	Canada 
	August 07, 2003

	Flooding and Landslides in Nepal
	Nepal
	August 07, 2003

	Forest Fires in Portugal
	Portugal
	August 04, 2003

	Forest Fires in the Var Region
	France
	July 19, 2003

	Soufriere Hills Volcano Eruption in Montserrat
	Montserrat
	July 12, 2003

	Earthquake in Algeria
	Algeria
	May 22, 2003

	Earthquake in Turkey
	Turkey
	May 07, 2003

	Floods in Argentina
	Argentina
	April 30, 2003

	Hurricane in India
	India
	April 24, 2003

	Stromboli Volcano Eruption
	Italy
	April 09, 2003

	Floods in Morocco
	Morocco
	November 28, 2002

	Oil Spill off the Coast of Galicia
	Spain
	November 14, 2002

	Oil Spill in the Gulf of Aden
	Gulf of Aden
	October 6, 2002

	Hurricane in Yukatan
	Mexico
	October 4, 2002

	Landslide in North Ossetia
	Russia
	September 27, 2002

	Flooding in south-eastern France
	France
	September 9, 2002

	Flooding of the Elbe River
	Germany
	August 22, 2002

	Flooding of the Danube River
	Austria
	August 20, 2002

	Flooding in Znojmo (South Moravia)
	Czech Republic
	August 17, 2002

	Flooding in Caucasia
	Russia
	June 28, 2002

	Flooding in British Columbia
	Canada
	June 18, 2002

	Flooding in Manitoba
	Canada
	June 13, 2002

	Landslides in Lago Maggiore
	Italy
	May 26, 2002

	Earthquakes
	Afghanistan
	March 28, 2002

	Mount Nyiragongo Volcano Eruption
	Congo (DRC)
	January 21, 2002

	Flooding in the NE of France
	France
	December 31, 2001

	Nias Island Flooding and Landslides
	Indonesia
	August 1, 2001

	Mount Etna Volcano Eruptions
	Italy
	July 26, 2001

	Lena River Flooding 
	Siberia 
	May 22, 2001 

	Oil Spill 
	Denmark 
	March 30, 2001 

	Oil Spill 
	Lebanon 
	March 30, 2001 

	Saône River Flooding 
	France 
	March 22, 2001 

	Earthquake 
	El Salvador 
	February 14, 2001 

	Earthquake 
	India 
	January 29, 2001 

	Oil Spill, Marine Pollution 
	Galapagos 
	January 26, 2001 

	Earthquake and Landslide 
	El Salvador 
	January 15, 2001 

	Landslide 
	Slovenia 
	November 11, 2000 


Based on this offer numerous services emerged in recent years which try to improve forecast modelling or risk mapping for various kinds of disasters. Fig.2 shows a map of different flood extents derived from satellite images released under the charter from which a de-warning could be issued for downstream areas.

Flood forecast model improvement

Significant improvements of operational flood warning services can be obtained with satellite images available on a daily basis (Fig.3). This is the result of a German project that responds to International River Commissions’ call to prolong warning lead times from 12 hours 1998 to 24 hours by 2005 and up to 48 hours in the future. It integrates satellite-derived land surface parameters (water saturation of soils, snow
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cover) with weather forecasts and in-situ measurements into a runoff simu-lation model for the whole river catch-ment (Mosel, 28000 km², in this case). 
In close exchange with other projects for the same river in neighbour countries (France, Luxembourg), focussing on complementary aspects (risk zone delineation and high-resolution restriction compliance monitoring of construction in endangered areas; improving the warning chain with communication satellites) and favourably involving all political and technical levels, the basis was laid for a subsequent project, encouraged by the regional prime ministers, for a model flood management information-system for cross-boundary river basins. 
Conclusions:

1. Satellite observation (as before satellite navigation and communication) has become mature enough to be a building block of warning chains in all countries and on all political levels

2. Provisions must be taken now to fill the information gaps after expiry of the lifetime of the present satellite generation (GMES = European part?). 

3. Effective disaster warning and relief requires an own dedicated observation system (such as past global satellite fleets for weather forecast, navigation and military intelligence) with high resolution and fast reaction capability; investment costs are much lower than economic losses without the information

4. Access for all countries must be organised similar to the present Charter (information extraction will become cheap through automation); field forces must be equipped with mobile data handling units 

5. Work must be applied to a worldwide assimilation of standards for maps of risks and rescue potential as well as continued monitoring of construction and other changes in endangered areas ensured

Fig.3:	Unprecedented floods hit the town of Santa Fe/Argentina in 2003. The Charter was triggered by the Argentinean Federal Emergency System on 30.4., and 2 satellite images of 1.4. and 3.4.2003 evaluated to map different flood stages (grey levels), leading to a counter-warning for downstream areas 





Fig.1: 	Satellite data can be obtained from the 5 space agencies listed top right in the case that an “authorized user”, normally a high level civil protection officer or a crisis centre accredited to the charter, calls the On-Duty-Operator. In most cases the space agencies’ commitment includes also interpretation of the data within a contract with a value added reseller





Fig.3:	Scheme of the incorporation of satellite-derived surface data into an operational flood forecast model (Large Area Runoff Simulation= LARSIM). They provide the geographic coverage that in situ mea-surements never can render; thus they interpolate other data. The map shows the true snow extend from a satellite image (Left) compared with the one modelled from weather data for the 14000 km² catchment of the Neckar river.








