INSPIRE TWG AC-MF Use Case 2 

 – Flood forecasting short and medium range
Description

Severe (transnational) fluvial floods frequently occur and have large impact on societies. The European Environment Agency (EEA) estimated that the large flooding events that occurred in Europe between 1998 and 2002 caused 700 deaths, displacement of half a million people and 25 billion insured economic  losses (EEA 2003; Thielen, Bartholmes et al. 2009).

To reduce the impacts of floods several early warning systems have been setup by hydrological and meteorological institutes, recently reinforced by the EU Floods Directive (EU 2007). Examples are The European Flood Alert System (EFAS) (Thielen, Bartholmes et al. 2009) and the Delft Flood Early Warning System (Delft-FEWS) (Weerts, Schellekens et al. 2010). These systems simulate hydrological processes in river basins from local to global scales and provide flood information for stakeholders (figure 1). A variety of meteorological datasets (observations, model forecasts) and hydrological datasets are input for the models. In this use-case we focus on EFAS, being a very well documented system.

EFAS was launched in 2003 by the European Commission with the aim to increase preparedness for floods in trans-national European river basins  The system being developed has two main objectives:

· To complement European Member States activities on flood preparedness and to achieve longer early warning times.

· To provide the European Commission with an overview of ongoing and expected floods in Europe for improved international aid and crisis management in the case of large transnational flood events that might need intervention on an international level.

The EFAS prototype that is currently run operationally is set up for the whole of Europe on a 5-km grid. Twice daily it provides the national hydrological centres with medium-range ensemble flood forecasting information. In addition, when a high probability for flooding is forecast, the EFAS partners are alerted by e-mail and advised to monitor the development of the situation using the EFAS information system. Currently, forecasts with lead times of 3 to 10 days are achieved through the incorporation of ensemble and single forecasts:

· Two deterministic weather forecasts: from ECMWF and the German Weather Service (DWD).

· Ensembles: the medium-range EPS from ECMWF (51 members, 10 days).
The hydrological model used for EFAS is LISFLOOD which is a spatially distributed, grid-based rainfall-runoff and channel routing model. It has been specifically designed for large river catchments.
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Example of the resuts from the lookup table module - presented in an HTML report
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Figure 1 – Flood information as generated by EFAS and FEWS (screendumps).
High Level Use Case
The process can be broadly described as follows:

1: Ingestion of meteorological data
· Observations: JRC MARS
· Deterministic forecasts: (DWD, ECMWF)

· Ensemble forecasts: ECMWF-EPS

· Notification of event (non-meteorological)
2: Preprocessing of meteorological data for use in LISFLOOD:

· Internal procedures (spatial interpolation of point data)
· Separate pre-processing application for  potential evapotranspiration (LISVAP)

3: Running LISFLOOD
4: (Automatic) evaluation of results

5: Visualisation of results

· Internal procedures (spatial interpolation of point data)

· Hydrographs
· Threshold exceedance maps
· Time series diagrams

· Threshold exceendance tables
· Risk/warning maps 

6: In case of flooding event: notification of stakeholders

Actors 

· EFAS operators (JRC)
· EFAS partners: experts from national hydrological and meteorological services that have agreed to join the EFAS network through the ratification of a Memorandum of Understanding (MoU).
Data Requirements
LISFLOOD makes use of static data layers that are available for the JRC at European scale, such as land use, soil type and texture, river network. LISFLOOD simulates canopy and surface processes, soil and groundwater system processes and flow in the river channel. The dynamic meteorological input data are summarised in table 1 taken from Thielen et al. (2009).

[image: image5.png]Table 1. EFAS input data in the period 2005/2006 where P stands for precipitation, T for mean daily temperature, E for potential evaporation
over bare soil, E Ty potential evapotranspiration, and E S potential evaporation over vegetated surfaces.

DWD ECMWF — ECMWF - EPS Observed
deterministic meteorological
data (JRC MARS)

Temporal resolution  Staggered, 1 h (1-3 days). Staggered, 3 h (1-3 days). 6h (1-10 days) Daily

3 h (4-7 days) 6 h (4-10 days)
Spatial resolution Staggered, TL511L60 TL255L40 (~80km)*  Gridded.

7km (1-3 days) and 40km  (~40 km) 50x50km
Times provided 12:00; 00:00 12:00; 00:00 12:00: 00:00 Irregular, typically at 23:00
Input fields 1(P. T, E) 1(P. T, E) 50+1(P, T, E) P.T.Eg, ESy. ETy
Bias removal None None None None
Down-scaling Dynamic None None None






Use Case Description Templates

	Use Case Description 

	Name 
	EFAS high level

	Priority 
	High 

	Description 
	Notification of stakeholders of a flooding event 

	Pre-condition 
	Water discharge levels exceed the critical values

	Flow of Events - Basic Path 

	Step 1 
	NMHS’s provide the necessary pan-European meteorological data

	Step 2 
	JRC process the data and runs hydrological model 

	Step 3
	Evaluation and visualization of the results

	Step 4
	Notification of stakeholders 

	Flow of Events - Alternative Path 

	Step 1
	For local events  higher resolution regional data should be provided

	Post Consition 
	 


Note: let we first discuss the high leve use-case before filling in the use case descriptions above.  
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