Early flood warning systems

Functioning flood forecasting systems are an important pre-requisite for the protection of the population against flood hazards. Therefore, they lie under the special responsibility of the State and the respective institutions. Due to new techniques and methods flood forecasting systems have been advanced and developed especially in larger river catchment areas with longer reaction times. Co-ordinated, integrated systems consisting of flood forecast, flood warning, decision support, information, and reaction should be pursued in small catchment areas in upper river sections with short reaction times.

In the table the components and factors are listed, which are necessary and have to be connected as a chain from detection to reaction for an effective early flood warning system constituting of an integrated flood forecast, flood information and flood defence system. 

Components, activities, principal agencies, institutions and organisations and factors of an early flood warning system

	
	activities
	principal agencies, institutions and organisations
	key factors

	Detection
	collection of meteorological data and weather forecasts

collection of hydrometric and hydrological data
	meteorological agency

central or state water management agency with regional/local units
	automated and telemetric data collection and transmission

dense networks of data collection station

weather radar

	Forecasting
	receiving and interpreting of data

flood modelling

flood forecasting

issuing of warnings
	flood forecasting agency

central or state water management agency with regional/local units
	operational flood forecasting system with R-R-model and flood wave transformation model

efficient inter-agency and transboundary communication system

	Warning
	receiving of flood forecasts and warnings

interpretation and decision finding

dissemination of warnings

providing of information

co-operation of involved parties and media
	regional and local decision makers

flood committee and disaster prevention

civil protection (rescue service, police, fire brigade, etc.)

media
	unambiguous responsibilities

24 – hour staffed offices

fast and efficient communication

long forecast lead time

few false warnings

targeted warnings

efficient inter-agency and transboundary co-operation

	Response
	co-ordination of response activities/measures and participants

informing the public
	flood committee and disaster prevention

local government units 

civil protection
	good information system for the public with learning feedback

	Reaction
	reduce vulnerability to damage by pre-cautionary measures, flood defence and evacuations
	river user

companies, industry within flood prone areas

population at risk
	response to information and warnings 

availability of assistance

awareness of the situation 

prior flood experience


Source: modified after Parker et al., 1994

As analysed in Gruenewald et al. (2001) after the “Odra flood 1997” the components of the early flood warning system are treated in most cases individually. However, the entire system is more than individual components attached to each other. 

The individual component should be state of the scientific and technical knowledge, but of all-decisive importance is their co-operation. Often there is only investment into the development of flood forecasting systems without regarding the sufficient dissemination of warning and forecast or their execution. The Elbe flood of August 2002 made clear the corresponding deficits.

The efficiency and the usefulness of the flood forecast and flood warning have to be seen in connection with the decision makers and the potentially affected population. Besides the scientific-technical aspects regarding flood forecasts it is also important how the affected protagonists propagate and use these forecasts in an effective way and how they influence the decision making processes. 

Besides the available resources of the financing organisations and the degree of co-operation between the agencies involved the requirements on an early flood warning system depend on the specific hydrological and hydrometeorological conditions in the catchment and the river sections. Transboundary river catchments pose special requirements. 
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