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 Introduction

 Scientific and technological progress

 Collaboration, coordination and mobility

 Stakeholder/industry engagement

 Dissemination of the results

 Identified problems or specific risks



To enhance flood and drought risk management at the 

catchment level through the development of novel flood and 

drought information tools.

Main objective

Partners

Introduction



Specific objectives

 To obtain drought indices for different sectors useful for drought 
monitoring and early warning, using new monitoring networks, 
Doppler radars, and remote sensing data.

 To develop drought vulnerability curves for natural and managed 
ecosystems. 

 To determine the role of vegetation type and density on modulating 
the severity of hydrological droughts and floods downstream. 

 To improve short and medium term meteorological probabilistic 
forecast of high precipitation events.

 To integrate meteorological predictions with hydro-ecological 
rainfall-runoff and hydrodynamic models for better flood prediction 
and the analysis of the destructive capacity of floods.

 To implement operative drought and flood early warning systems to 
establish risk thresholds and to help improve risk management.



Non-scientific objectives

 To organize capacity building activities and to ensure dynamic 
interaction with stakeholders and end-users for building impact 
prediction tools for decision making.

 To specify interoperability standards to be used.

 To use information and methods from previous EC projects.

 To provide a channel for discussion and communication to meet 
local and regional requirements.

 To ensure dissemination of the project's outcomes from the 
scientific and technical levels to the end-user level and the general 
public.

 To raise awareness of tools developed in the project to the potential 
end-users.
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Scientific and technological progress

 WP2: Spatial and Temporal Data Infrastructure

 WP3: Development of drought indices for sectorial 

applications

 WP4: Short and medium term meteorological forecasting

 WP5: Integrated tool for flood prediction

 WP6: Vegetation vulnerability and ecosystem services to 

reduce flood and drought risk

 WP7: Drought and flood monitoring and early warning 

systems



WP 2 Spatial and Temporal Data Infrastructure

Geoportal (http://imdroflood.meteoromania.ro/geoportal/)



WP3: Development of drought indices for sectorial applications

Weekely

1,1Km

1961-2016

Iberia



Uncorrected (left) and corrected (right) radar reflectivity, at 0.5 ° elevation, 

on July 16, 2012, 0012 UTC, from Bârnova meteorological radar.

• Daily gridded precipitation data set has been built at 1km x 1km 

spatial resolution by merging station data, reanalysis and radar 

measurements (2003-2016). 

• Daily temperature data set has been built at 1km x 1km spatial 

resolution by interpolating station data and using ancillary 

information (2000-2016). 

• Aridity index has been computed at 1km x 1km spatial resolution 

using high resolution temperature and precipitation.

• SPEI and PSDI have been computed at 10 km x 10 km resolution

(1961-2016).

• PDSIs have been computed at 50 km x 50 km resolution (1901-

2015).

Prut basin



Monthly

1 Km
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Estonia



WP4: Short and medium term meteorological forecasting

We have produced probabilistic forecasts of accumulated rainfall 

for a forecast horizon of 15 days.



Aragón sub-basin

Reliability



Forecasting of Atmospheric Rivers for predicting high amounts of precipitation



Characterization of Atmospheric Rivers affecting the southern Africa sector



WP5: Integrated tool for flood prediction

Characteristics:

- 2D

- Finite volumes 

- Large domains

- Fast

FIRST MODEL: SECOND MODEL:

Characteristics:

- 3D

- Lagrangian

- Well suited for small areas

- Slow



Flooded area near Villanua. The area marked in black corresponds to a return period 500 years
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RHESSys modeling

Spain
10 calibrated basins

Estonia
1 calibrated basins

We are integrating the probabilistic forecasts 

of accumulated rainfall to the calibrated basins.



Probabilistic forecast (Palmer and Slingo, 2011)

http://rsta.royalsocietypublishing.org/content/369/1956/4751

http://rsminerve.hydro10.org/

For the integration of meteorological forecasting 

with calibrated hydrodynamic models, We use 

RS Minerve and ECMWF forecast

Prut basin

http://rsta.royalsocietypublishing.org/content/369/1956/4751
http://rsminerve.hydro10.org/


Period: 1981-2015

Spatial resolution 1km 

Time resolution:15 days

1 km NOAA-

AVHRR

(1981 – 2015)

Geometric correction

NDVI calculation

Sensor calibration

Cloud and shadow

removal

SRF normalization

Topographic correction

Maximum Value

Compositing

Fitting and smoothing

NDVI time-series

Revision

WP6: Vegetation vulnerability and ecosystem services to reduce flood and 
drought risk



1 month SPEI 3 month SPEI

6 month SPEI 12 month SPEI

IBERIAN dataset and drought indices



Crop information Iberia

1962- 2014 Provincial scale 

1993- 2014 Municipality scale

2006- 2016 Plot scale (only Aragon)   



Crop production and droughts indices



Crop production and droughts indices



Correlations between VCI, TCI, VHI, and the wheat 

and barley yields on the period 1986-2012. 

Correlations between average SPEI and wheat yield

and barley yields, from January to June of 1986-2012.

Modelling drought-related yield losses in Iberia using remote sensing and multiscalar
indices



Wheat and barley time-series of observations in 1986-2012 in clusters

1 and 2 and respective statistical estimations using MLR (blue line) and

ANN (red line) methods with the strongest statistical relationships.

Slight over performing of the ANN

over the MLR techniques.

Limitations of the presented results

arise from the lack of forecasting of

future yield-losses. Nevertheless,

based on mid-winter and mid-spring

drought indicators, the estimation of

the harvestable yield is predictable for

the current year.



Mean value of significant correlation on each land cover type 

and SPEI

Drought impacts on vegetation activity on Southeastern Europe



Occurrence of NDVI anomalies lower than -0.025, 

for each month 

Percentage area showing simultaneous occurrence of 

NDVI anomalies lower than -0.025 and SPEI lower than 

-0.84 at least 50% (bottom left pannel ) and 80% 

(bottom right pannel) of the total.

50% 80%



Number of months with NDVI anomalies below -0.025 and with 

SPEI below -0.84, between April and October in the year 2000

Number of months with NDVI anomalies 

below -0.025 and between April and 

October in the year 2000, for each land 

cover type

Drought event 2000



Evaluation of vegetation impacts on droughts and floods from eco-

hydrological modelling





WP7: Drought and flood monitoring and early warning systems
Impact of drought on the summer Burned Area (BA) across all eco-regions in Mediterranean Europe. 



Some improvements in the predictions are 

obtained by the NAO introduction in the 

modeling, mainly when applied to the SPEI6 and 

the SPI12 and only to the extended winter 

months

Modelling droughts in Eastern Europe
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Monitoring drought in Iberia



Historical context provided by conventional series (more than 10.000 stations used)
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Collaboration, coordination and mobility

Kick of Meeting (19th and 20th September of 2016)

2nd Meeting (12th and 13th February of 2018)

The collaboration between partners is 

effective and well-coordinated.

Mait Sepp (U. Tartu) realized an stay at  

IPE-CSIC to learn about RHESSys 

modelling.



INDECIS: Integrated approach for the 

development across Europe of user oriented 

climate indicators for GFCS high-priority sectors: 

agriculture, disaster risk reduction, energy, 

health, water and tourism

East Avert project: Prevention and flood 

protection in Siret and Prut river basins, through 

the implementation of a modern monitoring 

system with automatic stations

MEDACC project: Demonstration and validation 

of innovative methodology for regional climate 

change adaptation in the Mediterranean area

ECOPOTENTIAL: Improving Future Ecosystem 

Benefits through Earth Observations. (H2020) 

UERRA: Uncertainties in Ensembles of 

Regional ReAnalyse

Coordination with other European projects



Stakeholder/industry engagement

28-29 November 2016 in Bucharest (Romania)

18-19 May 2017 in Iasi (Romania)

26 April in Madrid (Spain)



Dissemination of the results

Newsletter

Project web http://imdroflood.csic.es/



http://imdroflood.meteoromania.ro/geoportal/ http://monitordesequia.csic.es



The IMDROFLOOD consortium has collaborated in the organization of international 

conferences



21 Articles

8 Books chapters 

40 Congress

NHESS Special Issue 

(in progress) 


