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Introduction:

EXCIFF, the European exchange circle on flood forecasting, was established by the European Union Water Directors in December 2004. EXCIFF aims to facilitate the exchange of experiences and know-how on flood forecasting in Europe.

For that purpose, EXCIFF gathers several national centres and organisations operating in the field of flood forecasting to allow them to share their experiences.

The work done so far by the EXCIFF members has first allowed to draw up an overview of the current practices of flood forecasting in Europe. EXCIFF has also identified the main needs to fulfil. And eventually, EXCIFF has identified some follow-up actions which actually are planned for 2005 and 2006.

It is expected that these overviews of practices and especially needs that have been drawn up by EXCIFF will be useful for who intends to re-organise flood forecasting services, who intends to upgrade data networks or who intends to develop tools for the forecasters. 

This document presents the results of this first phase of EXCIFF activity.

Chapter I – Current practices

A review of current practices on flood forecasting in Europe has been carried out by EXCIFF members. The contributions allowed drawing the overview presented below.

Theme 1 “Flood monitoring and detection practices”

	Sub-component
	Current practices

	Real-time measurement network
	· Hydrological data

kinds of networks: gauging stations network, often disparate( in terms of equipment, communication protocol, data-processing software programs), partly/sometimes automatic

kinds of data: river flow, discharge, water level, ground water level
· Meteorological data

kinds of networks: synoptic stations, weather radars, satellites

kinds of data: precipitation, air temperature, snow coverage

	Database, information, data exchange
	· Concentration of data

Various means of data concentration exist. When automatic concentration: modem or GSM facilities are used

· Exchange of agreements

· usually exist between meteorological offices and hydrological offices, free of charge for operational use

· cross-border agreements often exist, usually free of charge

· Kinds of database

One or several national or regional databases are usually in use.


Theme 2 “Flood forecasting procedures & organisation”

	Sub-component
	Current practices

	Products and tools available for the forecasters
	· Model outputs & products available for the forecaster

· Quantitative precipitation forecasts

· Hydrological forecasts with a lead-time of 3-4 days

· JRC-EFAS alert reports with lead(time 3-6 days

· Tools available to the forecasters

· “personal experience” of the forecaster

· correlation-principle-based methods (eg. using observed water levels of upstream stations)

· weather warning tools

And sometimes

· integrated forecasting systems

· GIS-based systems for analysing and monitoring of real-time discharge

	Modelling
	· Modelling tools

· manual computation based on the experience of the forecasters

· statistics-based models: flow rate propagation models, rainfall-flow rate models

· conceptual models simulating runoff of the catchments (based on precipitation, air temperature, potential evapotranspiration, snow melt)

· off-line models (for scenario analysis and flood risk mapping)

· Data input

Numerical weather prediction models outputs are used as input (precip. and temp.)

· Data assimilation

Discharge data updated from gauging stations measurements

	Forecasting organisation
	· Breakdown of responsibilities

· 1 central forecasting office for national and short and long ranges flood forecasts and warnings at national level usually exists

· several regional/local forecasting offices for short range forecasts and warnings at a local level usually exists

· the National weather service provides meteorological forecasts

· Cooperation

Exchanges of data between weather and hydrological services usually exist


Theme 3 “Information for triggering flood warnings”

	Sub-component
	Current practices

	Comprehensibility of the information provided
	· Presentation

· rainfall maps

· announcements

· information bulletins, messages, warnings

· Content

· Estimates of flood probability or possibility of flood occurrence

· National qualitative discharge forecasts (1 or 2 a week)

· Water level forecasts (daily or more in case of flood)

	Circulation of the information for the authority, emergency services, population
	· Target

· River basin authorities

· Civil protection authorities

And sometimes

· general public

· neighbouring countries

· customers under contact

· Technology

· for the authorities: Internet, e-mail, SMS, telephone, pager, fax, etc.

· for the general public: Internet, radio, TV


Chapter II – Main needs 

A review of the main needs for the flood forecasting in Europe has been carried out by EXCIFF members. The first EXCIFF workshop allowed to precise these needs. The result is presented below.

Theme 1 “Flood monitoring and detection practices” 

	Sub-component
	Main needs (from EXCIFF members contributions)
	Priority needs (from EXCIFF 1st workshop)

	Real-time measurement networks
	· Hydrological data

· the networks: optimize, automate, modernise, upgrade, standardize and improve representativeness of gauging network

· the data: make measurement more reliable, automatic detection and warning on exceeding thresholds

· Meteorological data

Increased reliability and use of radar network (spatial distribution, measurement ability for low altitude locations)

· Treatment of data

· treatment of bad or mission data before integration into models

· better assimilation of primary data

· real-time observation data acquisition and assimilation 
	1 – use a hydrological data quality standard and a hydrological data exchange standard

2 – get better exchange of and access to meteorological data (observation and forecast) and better use of them for the purpose of flood forecasting

2 – improve exchange of national flood forecasts between neighbouring countries

	Database information, data exchange
	· Transmission

Solve the problem of real-time measurement acquisition

· Exchange/agreements

· increase exchanges between neighbouring countries

· get standards for data concentration, data exchange and specific software needs

· Database

· Establish centralized database at a river basin level (hydrological and meteorological data) accessible on-line for all users (nota: need not confirmed at the workshop)

· improve the collecting, storing, controlling, processing and presenting data systems

· get a graphical presentation of data
	


Theme 2 “Flood forecasting procedures & organisation”

	Sub-component
	Main needs (from EXCIFF members contributions)
	Priority needs (from EXCIFF 1st workshop)

	Products and tools available for the forecasters
	· Model outputs & products available to the forecaster

· increase accuracy of quantitative precipitation forecasts

· increase accuracy of water level forecast

· produce more regular hydrological forecasts and get them available for all hydrological stations and water reservoirs

· extend the lead-time of the forecasts

· test longer periods of ensemble forecasts to evaluate false alarm rates

· Tools for the forecasters

· establish access to GIS-based weather forecasting for any area under survey

· an integrated tool giving a territorial and spatialized view of all information useful for flood forecasting
	3 – Improve modelling accuracy and quality

4 – Ensure training of the forecasters about the catchments behaviour, the models used (sensitivity analysis, algorithms used, processes included and not included), the forecasting process

4 – Improve the flood forecasting organisation (in terms of co-operation and communication between the different actors) and the process in case of crisis (in term of responsibilities and roles of the different actors)

	Modelling
	· Modelling tools

· more accurate mathematical rainfall-runoff models

· better validation and calibration of the models

· interaction of forecaster with model into an integrated system

· better integration of the forecasting model into an integrated system

· training of the forecasters on use, principles and sensibility of the different mechanisms in the models structure

· improve forecasters knowledge on the catchments geography and its hydrological behaviour

· Data input/data assimilation

· check for completeness and quality of data assimilated (missing data, not accurate enough data)

· integration of meteorological forecasts in flood forecasting models
	

	Forecasting organisation
	· Breakdown of responsibilities

· achieve a more professional process of forecasting

· identify responsibility for flash flood forecasts

· training of the staff responsible for forecasting

· Co-operation

· get closer co-operation between meteorologists and hydrologists

· exchange forecasts between neighbouring countries

· set up a European wide flood early warning system
	


Theme 3 “Information for triggering flood warnings”

	Sub-component
	Main needs (from EXCIFF members contributions)
	Priority needs (from EXCIFF 1st workshop)

	Comprehensibility of the information provided
	· Presentation

· develop flood forecasting maps

· train the staff on how to communicate flood forecasts to a wider audience

· Content

· link flood alert facility and weather warning information

· ensure that hydrological products are understood and correctly interpreted by end-users
	5 – Ensure better comprehensibility for the information provided to the end-users (terminology, readability of the presentation, consistency of the various information)

6 – Ensure better provision of information to the end-users (non-ambiguity, consistency, completeness, user-friendliness)

	Circulation of the information for the authority, emergency services, population
	· Target

Avoid having conflicted alerts going to the general public (either between hydrological and meteorological alerts, or between alerts issued by various sources)

· Technology

Quality insurance procedures for the circulation of the information
	


Chapter III – Proposals 

The first EXCIFF workshop allowed to identify 6 priority actions enabling to improve flood forecasting in Europe. The 3 first ones will be launched in 2005.

Actions are sorted out in priority order ; actions numbers are referring to numbered priority needs in the table above (C=collective action, I=individual action)

Three priority sets of actions, planned in 2005:

	6C – organise a thematic EXCIFF activity to implement an EXCIFF Internet site/portal related to flood forecasting
 aiming :

· to give access to various existing national websites related to flood forecasting (giving operational information)

· to gather various experiences with flood forecasting dissemination (starting from the various existing services and knowledge about technologies among EXCIFF members)

· to give an overview of existing projects or co-operations related to flood forecasts

· to allow exchange of existing flood action plans from international river commissions (Oder, Rhine, Moselle, Elbe, Danube, Meuse, etc)

· to allow exchange of other relevant documents (national current practices reports, best practice documents, etc )

· to inform on EXCIFF activity

	5C – organise a thematic EXCIFF activity to work on “flood forecasting information for the general public” regarding:

· terminology and presentation of the information for end-users 

· technologies to use for providing information

· concept of pre-warning for the general public (content, frequency, support of broadcast, way of dissemination, etc)

5I – conduct post-event studies and education campaigns in each country

	3Ca – organise training via exchange of experts between EXCIFF countries on flood forecasting modelling with the aim of exchanging methods 

3Cb – organise training via exchange of experts between EXCIFF countries on the forecasting process with the aim of exchanging forecasting experiences on the way of thinking and interpreting the models outputs and formulating the forecast

3Cc – let the EXCIFF act as a feedback forum of the European Flood Alert System initiative of the JRC, and include the EXCIFF members in the EFAS mailing list


Three sets of actions that may be planned in 2006:

	4Ca – organise group trainings for flood forecasters about the catchments behaviour, the modelling and the forecasting process with the involvement of the different national training services

4I – perform regular training for forecasters and virtual flood crisis simulations / flood rehearsals to train flood forecasters

4Cb – organise exchange of experts between EXCIFF countries on the flood forecasting organisation (in terms of co-operation and communication between the different actors) and the process in case of crisis (in terms of responsibilities and roles of the different actors)

	1C – organise a thematic EXCIFF activity
 dedicated to “hydrological data quality standard and hydrological data exchange standard” with the task of :

· writing a technical guide on recommended hydrological measurement methods

· defining data exchange formats for international (European) exchange of hydrological data


	2C – express a need to the meteorological community for agreement between hydrological and meteorological communities concerning :

· use of meteorological data (radar and rain gauges data) free of charge for the purpose of flood forecasting as far as the flood forecast is provided free of charge itself

· consistency and co-ordination in the issuing of various flood forecasts

· international exchange of meteorological observations and forecasts for the benefit of the national water authorities and/or the flood forecast agencies

· exchange, cooperation and communication between meteorologists and hydrologists


� check consistency with DG ENV flood website (http://www.europa.eu.int/comm/environment/water/flood_risk/index.htm)


� see possible relation with WMO training activities


� connected to WMO RAVI working group on hydrology


� referring to WMO global transmission service


� Study the WMO resolution on hydrological data exchange


� Study the possibility to get contact with EUMETNET organisation; follow the development of the INSPIRE directive on data exchange
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