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Ebro River Basin Authority as a Copernicus user

I. Activation of Copernicus EMS for monitoring and

follow-up of flood episodes (Since 2013)

II. Partner of European Flood Alert System (EFAS) (Since

2006)

III.Participation in Diana H2020 for improvement in

knowledge of irrigated surfaces (Completed in 2019)

IV.Use of Copernicus HUB for monitoring the Ebro Delta

after the storm "Gloria” (Since 2020)
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Hydrographic areas in Spain

Administrative and population data

Territories of 9 autonomous communities

• 18 provinces

• 1.715 municipalities

• 5.423 locations

• Total area: 85.534 km2

• More than 3 million inhabitants

TERRITORIAL SCOPE EBRO RIVER BASIN
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I. Copernicus EMS activation experiences at CHE

EVENT AREA CODE Activation SATELLITES

2013 (January) Middle Ebro (Pradilla - Alcalá de Ebro) EMSR-028 COSMO-SkyMed

2015 (February) Upper course Ebro (Trespaderne) and Middle Ebro EMSR118 Sentinel-1A

2018 (April)
Upper course Ebro (Zadorra, Arga-Ega) and Middle

Ebro 
EMSR279

Sentinel2A/B, Radarsat2, COSMO-

SkyMed

2019 (October) Segre (Lleida area) EMSR397 Sentinel2A/B, Sentinel1A/B, SPOT 6
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9001 Ebro en Miranda

Fecha Q. Max. Ints. m3/s

20/01/2013 578

31/01/2015 1025

12/04/2018 374

25/01/2019 936

9002 Ebro en Castejón

Fecha Q. Max. Ints.m3/s

20/01/2013 2113

01/02/2015 2307

13/04/2018 2682

26/01/2019 1911

9311 Ebro en Zaragoza Expo

Fecha Q. Max. Ints. m3/s

23/01/2013 1689

02/03/2015 2500

15/04/2018 2041

28/01/2019 1481

9027 Ebro en Tortosa

Fecha Q. Max. Ints.m3/s

21/06/2013 1514

09/03/2015 1795

18/04/2018 1835

20/12/2019 1020

9023 Segre en Seu de Urgell

Fecha Q. Max. Ints.m3/s

30/04/2013 99

03/11/2015 202

15/10/2018 190

23/10/2019 168

I. Copernicus EMS activation experiences at CHE

Discharge real time data in 
flood events 2013, 2015, 
2018 and 2019.
Showing in this table 5 
gauging stations in upper, 
medium and low Ebro river
and upper Segre river



I. Copernicus EMS activation experiences at CHE
1. Extraordinary flood on January 2013

◼ Vertical and oblique aerial photographs (and restitution as a 
GIS layer in SITEbro)

◼ Remote sensing (Copernicus satellites)

Techniques applied in the CHE:

Accumulated rainfall



I. Copernicus EMS activations experiences at CHE

Alcalá de Ebro
25/01/2013

Vertical aerial photographs 

1. Extraordinary flood on January 2013



Cabañas de Ebro
25/01/2013

Oblique aerial photographs 

I. Copernicus EMS activation experiences at CHE
1. Extraordinary flood on January 2013



I. Copernicus EMS activation experiences at CHE
1. Extraordinary flood on January 2013



I. Copernicus EMS activation experiences at CHE
2. Extraordinary flood on February-March 2015

Techniques applied in the CHE:

◼ Vertical and oblique aerial photographs (and restitution as a GIS layer in 
SITEbro) and drones (locally) 

◼ Remote sensing (Deimos1, Deimos2 and Copernicus satellites)

Accumulated rainfall



▪ The thematic cartographies made from Copernicus EMS offers a synthesis panorama on a regional scale, but they fall far 
below the spatial resolution required by this CHE, which is assimilated to a “cadastral plot scale” (cartography to plot scale: on 
the aerial image the rural and urban plots affected by the flood must be perfectly identified; this resolution is essential for the 
correct planning of the post-flood actions that CHE must execute and for the processing of files of affection for damages).

▪ It has also been possible to show an inaccurate classification of the "flood" category in the thematic compositions from the 
satellite images processed by Copernicus. For this, control points have been established on said thematic compositions, in 
order to compare points and known sections with the visual information provided by the drones on the same dates and 
similar times. Thus, flooded areas according to the photographs obtained from drones (“ground truth”) have not registered 
any flooding according to the satellite images processed and provided by Copernicus.

I. Copernicus EMS activation experiences at CHE

1&2. Extraordinary floods on 2013 (January) and 2015 (February-March)

Main results and conclusions:



▪ However, overall the experience gained with the activation of the Copernicus EMS protocol has been very positive; in the 
future, it will be necessary to be aware of the technological and methodological improvements that are incorporated into this
European Emergency Management Service; specifically, with regard to the incorporation of satellites and sensors with higher 
spatial and temporal resolution.

I. Copernicus EMS activation experiences at CHE

1&2. Extraordinary floods on 2013 (January) and 2015 (February-March)



I. Copernicus EMS activation experiences at CHE

1&2. Extraordinary flood of 2013 (January) and 2015 (February-March)



I. Copernicus EMS activation experiences at CHE

1&2. Extraordinary floods on 2013 (January) and 2015 (February-March)



I. Copernicus EMS activation experiences at CHE
3. Extraordinary flood on April 2018

Techniques applied in the CHE:

◼ Vertical and oblique aerial photographs and video (and restitution 
as a GIS layer in SITEbro)

◼ Remote sensing (Deimos1, Deimos2 and Copernicus satellites)

Accumulated rainfall



Deliveries : 15 “Delineation Maps” and 2 “Grading Maps”: These products have two components: “raster” information 
(thematic maps in PDF, JPG and TIFF formats at different resolution) and “vector” information (SHP of planimetry and 
with the delimitation of the event: flood spot):

Main results and conclusions:

I. Copernicus EMS activation experiences at CHE
3. Extraordinary flood on April 2018



I. Copernicus EMS activation experiences at CHE
3. Extraordinary flood on April 2018



I. Copernicus EMS activation experiences at CHE
3. Extraordinary flood on April 2018



I. Copernicus EMS activation experiences at CHE
3. Extraordinary flood on April 2018



I. Copernicus EMS activation experiences at CHE
3. Extraordinary flood on April 2018
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I. Copernicus EMS activation experiences at CHE
3. Extraordinary flood on April 2018



I. Copernicus EMS activation experiences at CHE
4. Extraordinary flood on October 2019

Techniques applied in the CHE:

◼ Remote sensing (Copernicus satellites)

Accumulated rainfall



I. Copernicus EMS activation experiences at CHE
4. Extraordinary flood on October 2019



I. Copernicus EMS activation experiences at CHE
4. Extraordinary flood on October 2019



I. Copernicus EMS activation experiences at CHE
4. Extraordinary flood on October 2019



I. Copernicus EMS activation experiences at CHE
4. Extraordinary flood on October 2019



COPERNICUS EMS MAIN CONCLUSIONS

▪ The technological improvements that have taken place since the first Copernicus activation in 2013 are very appreciable. In
this sense, already in the 2018 activation a spatial resolution was achieved at the cadastral parcel scale.

▪ The activation of Copernicus EMS is improved with the hydro-meteorological predictive models (EFAS, Decision Support
System: SAD Ebro) that determine where and when extraordinary floods will occur in the basin.

▪ The discrepancies between the flooded surfaces from Copernicus and from other aerial devices (images) have decreased
considerably.

▪ Copernicus Rapid Mapping enables better calibration of Floods Directive hazard maps (National Mapping System for Flood
prone areas, SNCZI).

▪ This information is essential for making past event layers (maximum flooded area coverages) that complement hazard maps
of low, medium and high frequency published in the SITEbro (CHE official map viewer: free access by the general public).

▪For all these reasons, the Ebro Hydrographic Confederation values the Copernicus Project very positively and we will count on
this technology and emergency activations for flood events in the future.



II. Partner of EFAS



INITIAL SITUATION

-Dominant crops: Vineyard (3,656 ha), Fruit trees
(4,309 ha), Cereal (2,611), orchard (1,567 ha), 
olive tree (914 ha)

-Modern high-efficiency irrigation systems (drip 
and sprinkler).

-The real surface area under groundwater 
irrigation is 4% higher than the registered 
surface

Expedientes digitalizados

III. Participation in Diana H2020: improvement 
in knowledge of irrigated surfaces
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Check: comparison of groundwater harvesting files with the 2004 Landsat image

III.Participation in Diana H2020: improvement 
in knowledge of irrigated surfaces

INITIAL SITUATION



III. Participation in Diana H2020: improvement 
in knowledge of irrigated surfaces

On a European scale and on 3 partner countries interested 
in its application -Italy, Romania and Spain-, Diana pursues 3 
fundamental objectives:

➢Implementation of a system to detect illegal water 
extractions and improve efficiency in the use of water for 
irrigation, as established in the Water Framework Directive.
➢Implementation of a system for forecasting seasonal 
droughts.
➢Support for the Implementation of the Water Framework 
Directive



In Spain, 4 pilot areas (diverse and contrasted from an
agroclimatic and hydrological point of view) have been
selected for the implementation of Diana:
Tierra del Vino (Duero), Bembézar (Guadalquivir), Mancha
Oriental (Júcar) and Bajo Jalón (Ebro).

III. Participation in Diana H2020: improvement 
in knowledge of irrigated surfaces



III. Participation in Diana H2020: improvement 
in knowledge of irrigated surfaces

The specific interest of the Ebro Hydrographic Confederation (C.H.E.) in Diana H2020 is:

✓ Improve knowledge of the irrigated area of the basin at the cadastral parcel scale 
using high resolution satellite images from the Copernicus Program, because after
more than 20 years of experience in integrating multiple graphic and alphanumeric
sources of information - concessional irrigation coverage, agricultural census, remote 
sensing, cadastre... -, the quantification of irrigated areas continues to present uncertainties.

✓ Apply this improved knowledge on a pilot area - “Bajo Jalón” - with mainly groundwater 
uses and for which there is good starting information (records of the concession of its uses 
for irrigation, monitoring data on the quantitative status of their bodies of groundwater: 
piezometers, flowmeters, field information ...).



Global results map (2016) Diana H2020: irrigated land uses and irrigation needs

III. Participation in Diana H2020: improvement 
in knowledge of irrigated surfaces



Global results map (2017) Diana H2020: irrigated land uses and irrigation needs

III. Participation in Diana H2020: improvement 
in knowledge of irrigated surfaces



GIS analysis results validation: uses of the ground in 2016 versus Cadastral plots with "ground truth"

It is observed how the 
non-irrigated plots 
according to Diana 
H2020 correspond to 
non-irrigated plots 
verified in the field

III. Participation in Diana H2020: improvement 
in knowledge of irrigated surfaces



All the information and final products generated for the 4 pilot areas have been served in a WebGIS
platform designed and developed for the occasion, which allows the consultation / analysis of 
information related to the surfaces and demands of water for irrigation in recent years (2016 - 2018):

➢Detailed mapping of irrigated areas.

➢Cartography of "land uses" (typology of irrigated crops).

➢Map of water needs

➢Map of volumes of water consumed.

All this facilitates the spatio-temporal monitoring (on an annual and monthly scale) of the irrigated 
land in each of the pilot areas.

https://diana-h2020.eu/es/

DIANA H2020 MAIN RESULTS



IV. Monitoring the Ebro Delta after the storm "Gloria”

It is a multi-temporal analysis of the Ebro Delta: change and resilience against storms and floods.

Prepared with material and human resources from the Office of Hydrological Planning of C.H.E

Sentinel 2 Image Download (Frequency: Once per Month) from Copernicus  OPEN HUB 
(https://scihub.copernicus.eu/dhus/#/home).

Combined use of QGIS software (+ Semi-Automatic Classification Plugin, SCP, developed by Luca Congedo) 
and SNAP (ESA) software to produce:

➢An RGB image of the Ebro Delta (10 m spatial resolution).

➢An NDWI (“Normalized Difference Water Index”) image of the Ebro Delta (10 m spatial resolution).

This facilitates the spatial and temporal monitoring (on an monthly scale) in relation the presence of water 
in the Ebro delta and its coastal arrows.

https://scihub.copernicus.eu/dhus/


monitoring the Ebro Delta after the storm "Gloria”



monitoring the Ebro Delta after the storm "Gloria”



Thank you!


