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From hazard to impact
High-resolution rainfall obs & nowcsts

Hazard module

ERICHA FF index

Rainfall thresholds

Ritter, J., Berenguer, M., Corral, C., Park, S., Sempere-Torres, D. (2020) Environment International 

136, 105375.
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Case Study (Agramunt 02-03 Nov 2015)

Source: El Periodico (2015)

Source: El Imparcial (2015)

Impacts:

5 casualties

Significant economic damage

Emergency management:

02:21 UTC:

High water levels reported 10 km upstream

03:00 UTC:

River starts to flood parts of the town

03:03 UTC: 

Elderly home informed by fire brigades

03:05 UTC:

112 call, too late to evacuate basement

Ritter, J., Berenguer, M., Corral, C., Park, S., Sempere-Torres, D. (2020) Environment International 

136, 105375.



Inundation extent 00:00 UTC

EU Floods Directive maps : MAPAMA (2013)

Ritter, J., Berenguer, M., Corral, C., Park, S., Sempere-Torres, D. (2020) Environment International 

136, 105375.



Population in flood zone 0000 UTC

Population density: Batista et al. (2011), EEA (2006)

Ritter, J., Berenguer, M., Corral, C., Park, S., Sempere-Torres, D. (2020) Environment International 

136, 105375.



Economic damage 0000 UTC

Land use: Corine Land Cover (2011)

Unitary damages: MAPAMA (2013)

Ritter, J., Berenguer, M., Corral, C., Park, S., Sempere-Torres, D. (2020) Environment International 

136, 105375.



Affected infrastructures 0000 UTC (modelled)

Infrastructure: various sources

Ritter, J., Berenguer, M., Corral, C., Park, S., Sempere-Torres, D. (2020) Environment International 

136, 105375.



Impact summary - After event validation

98 Municipalities in total



Ticino Canton (29 Jun 2024)

Intempéries des 29 et 30 juin 2024 en Valais et au Tessin: revivez notre suivi

Publié le 29 juin 2024 à 13:59. / Modifié le 01 juillet 2024 à 23:37. - https://www.letemps.ch/suisse/geneve/en-direct-pas-de-fan-zones-a-geneve-et-

dans-le-canton-de-vaud

Les inondations dévastatrices 

dans la nuit de samedi à 

dimanche ont entraîné des 

glissements de terrain, faisant 

au moins quatre morts: trois 

dans le Val Maggia (TI) et à 

proximité, et un dans le Haut-

Valais, à Saas Grund, où 

demeurent aussi au moins 

deux disparus.

https://www.letemps.ch/suisse/geneve/en-direct-pas-de-fan-zones-a-geneve-et-dans-le-canton-de-vaud
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Combined Exposure Information

• Pan-European exposure datasets have been sourced, processed and 

combined into a single 1 arcmin exposure layer

• Exposure layers chosen from end user engagement

• Each dataset normalised and combined with equal weighting

Exposure Type Source

Population Global Human Settlement Layer

Education facilities JRC via OpenStreetMap

Health facilities JRC via OpenStreetMap

Energy generation HARCI-EU & JRC

Transportation HARCI-EU & JRC



Combined Exposure Information

• Each layer was regridded and cropped to the same extents, transformed 

using Box-Cox and normalised

• All layers combined together and normalised



Flood Impact Forecasts

Aim to translate flood hazard forecasts into flood impacts

Will help end users prioritise emergency response to most impacted areas
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Real-time compound impact forecasting

Combining hazard and impact forecasts, official warnings and exposure and 

vulnerability datasets for compound impact forecasting to support coordination 

and cooperation of CPAs.

• Official NHMs warnings 

(Meteoalarm).

• Gauge-adjuted OPERA QPE.

• Probabilistic rainfall forecasts 

(0-120h).

• Storm hazard nowcasts (0-3h).

• Hail.

• Wind gusts.

• Heavy rain.

• Lightning.

• Storm impact nowcasts (0-3 

h).

• EDERA pluvial flood nowcasts 

(0-3h).

• EDERA FF hazard forecasts 

(0-120h).

• EDERA FF impact forecasts 

(0-120h).

• EFAS flood forecasts.

• EFAS rapid risk assessment.

• Other flow observations & 

forecasts.

Integrated through tailored notifications

• Combined exposure map 

(1km):

• Population density.

• Transportation networks.

• Energy, health, education 

infrastructures.

• Flood hazard maps (Floods 

Directive)

• Critical points in flood areas

• Other critical points.



Notifications

Combining hazard and impact forecasts, official warnings and exposure and 

vulnerability datasets for compound impact forecasting to support coordination 

and cooperation of CPAs.



Some questions

• Vulnerability datasets relevant to the end users (including their territorial 

extent).

• Extension based on datasets available at the European scale.

• Possibility to integrate dynamic vulnerability datasets.

• Accuracy of the vulnerability datasets.



Co-funded by
the European Union

Thanks


	Slide 1: Ideas for impact-based warnings
	Slide 2: From hazard to impact
	Slide 3: From hazard to impact
	Slide 4: From hazard to impact
	Slide 5: Case Study (Agramunt 02-03 Nov 2015)
	Slide 6: Inundation extent 00:00 UTC
	Slide 7: Population in flood zone 0000 UTC
	Slide 8: Economic damage 0000 UTC
	Slide 9: Affected infrastructures 0000 UTC (modelled)
	Slide 10: Impact summary - After event validation
	Slide 14: Ticino Canton (29 Jun 2024)
	Slide 15: Ticino Canton (29 Jun 2024)
	Slide 16: Combined Exposure Information
	Slide 17: Combined Exposure Information
	Slide 18: Flood Impact Forecasts
	Slide 19: Real-time compound impact forecasting
	Slide 20: Notifications
	Slide 22: Some questions
	Slide 23: Thanks

