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1. Introduction

“The detailed assessment aims to provide a thorough 

understanding of the EFAS forecasts in terms of accuracy, time-

efficient availability and effective communication of the forecasts.”

The complete report is available online:

https://www.efas.eu/en/report/assessment-report-flood-events-

northern-spain-december-2019

https://www.efas.eu/en/report/assessment-report-flood-events-northern-spain-december-2019
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2. Approach

1) Analysis of the provided EFAS forecasts & information

2) Analysis of the hydrological observations

3) Analysis of the media reports based on Twitter messages

4) Verification of step 1 based on the data from steps 2 & 3
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 Three river basins in N-Spain:

• Ebro Basin (~ 85,000 km2)

• Douro Basin (~ 98,000 km2)

• Minho-Limia Basin (~   8,300 km2)

3. Study area and events
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 Storm Daniel (16th DEC)

 Storm Elsa (18th – 20th DEC)

 Storm Fabien (21st – 22nd DEC)

3. Study area and events

Basin Maximum 24-h accumulated 
precipitation (mm)

Event accumulated 
precipitation (mm)

Miňo 100 354

Limia 100 320

Douro 161 521

Ebro 98 249

COSMO > 150 mm forecast 15-12

ECMWF > 150 mm forecast 15-12



7

 Soil moisture analysis

3. Study area and events

After the events (21-12)Before the events (11-12)
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4. EFAS forecasts & information

 Total # of Formal FN: 10

 Total # of Informal FN: 2

 Total # of Flash FN: 17
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4. EFAS forecasts & information

 Probability of ECMWF-ENS forecasts 

exceeding the EFAS 5-year return 

period on 20-12

 Forecast 0-48 hours:

• High (70-100%) for Minho-Limia and Douro

• Low for Ebro

 Forecast 2-10 days:

• High (70-90%) for Minho-Limia and Douro

• Low for Ebro

0-48 hours

2-10 days
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4. EFAS forecasts & information

 Active information Minho-Limia basin

• 3 Formal Flood Notifications

• 4 Flash Flood Notifications
 

 

 

 

1

2

3
Type River/Region Date sent Forecast Earliest

Peak
Prob. 5y Prob. 20y Deactivated

Formal Miño (ES) 12-12-2019 12-12-2019 21-12-2019 55% 24% 25-12-2019

Formal Miño (PO) 12-12-2019 12-12-2019 21-12-2019 55% 24% 25-12-2019

Formal Sil 13-12-2019 13-12-2019 16-12-2019 100% 14% 26-12-2019



11

 

 

 

 

 

4. EFAS forecasts & information

 Active information Douro basin

• 4 Formal Flood Notifications

• 6 Flash Flood Notifications

1

2

3

4

Type River/Region Date sent Forecast Earliest Peak Prob. 5y Prob. 20y Deactivated

Formal Esla 13-12-2019 13-12-2019 18-12-2019 57% 33% 25-12-2019

Formal Arlanza 15-12-2019 15-12-2019 22-12-2019 45% 25% 26-12-2019

Formal Douro 19-12-2019 19-12-2019 24-12-2019 100% 100% 29-12-2019

Formal Pisuerga 21-12-2019 21-12-2019 24-12-2019 100% 100% 28-12-2019
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4. EFAS forecasts & information

 Active information Ebro basin

• 3 Formal Flood Notifications

• 7 Flash Flood Notifications

1

2

3Type River/Region Date sent Forecast Earliest
Peak

Prob. 5y Prob. 20y Deactivated

Formal Navia 11-12-2019 11-12-2019 17-12-2019 65% 15% 17-12-2019

Formal Gllego 17-12-2019 17-12-2019 22-12-2019 85% 60% 28-12-2019

Formal Noguera Pallaresa 17-12-2019 17-12-2019 22-12-2019 85% 60% 28-12-2019



13

5. Hydrological situation

Available variables

 103 stations

 Discharge values

 Water level values

Minho-Limia:

RT Data since 2014

(5 min)

Douro:

RT Data since 2014

(60 min)

Ebro:

RT Data since 2012

(60 min)
Analysis

 Relative Severity
Percentiles:

Daily D
MAX

vs. P90, 95, 99 and Max.
(using hourly aggregated values)

 Evolution
Normalized Variation Inex NVI:

Daily D
MAX

vs.  D
MAX

day 1 
(11th of December).

 Absolute Severity (Minho/Limia)
Threshold levels:
Daily WL

MAX 
vs. Treshold levels

Indicator: N. of days with NVI > 0.7 Indicator: N. of days over P99 and Max
Indicator: N. of days over maximum 

threshold level exceeded
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Normalized Variation Index

Minho-Limia basins:

 79% of the stations in Minho basin and 100% in 

Limia basin have an NVI > 0.7

 Basin regulated by reservoirs and dams. NVI 

higher upstream

Douro basin:

 100% of the stations exceed NVI = 0.7

 Duration varies between 3 to 16 days across the 

basin. Longer durations upstream Douro river 

and reservoirs.

Ebro basin:

 86% of the stations exceed NVI = 0.7

 Duration of high intensities decreases from 

upstream to downstream. 

5. Hydrological situation
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Percentiles

Minho-Limia basins 

 All 41 stations exceed P99 for a minimum of 3 

days; 15 of them for more than 10 days

 24 % of the stations exceed the Maximum

Douro basin  

 100% of the stations exceed the P99 at least during 

3 days.

 73% of the stations exceed the Maximum

Ebro basin

 75% of the stations exceed the P99 at least during 

3 days.

 4 stations exceed the Maximum

 25% of the stations do not exceed any percentile

5. Hydrological situation
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Threshold Levels 

Minho-Limia basins

 51% of the stations overpass some threshold level

 The station with an higher Catchment area 

overpass during 4 days its maximum threshold 

level (TL4)

Conclusions:

The Minho, Limia and Douro basins have suffered 

severe increases in the discharge in a 

generalized way for many days. However, in the 

Ebro, the surpasses have been more localized. It 

is also important to note that in the EFAS System, 

since 2014, no extreme event has been 

registered that, from an hydrological point of view, 

severely affects all four basins at the same time.

5. Hydrological situation
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6. Media and government reports

 Analysis based on Twitter reports 

(FloodTags)

 Based on tags/# containing specific 

words (e.g. flood, rain, etc.)

 Based on this, a reconstruction of 

the events was made for each 

basin
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6. Media and government reports

 Minho-Limia Basin

• # of tweets rising 9th of 

December

• First “peak” on 11th of 

December

• Large peak on 19th of 

December
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6. Media and government reports

 Douro Basin

• Different region analysed

• Leon region peaks around 

17th of December

• Other regions around 20th of 

December
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6. Media and government reports

 Ebro Basin

• # of tweets rising 13th of 

December for Pamplona 

region

• Reinosa region peaks on 

20th of December
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7. Verification of EFAS forecast

 Verification is based on:

• Comparison of EFAS information with real hydrological data

• Comparison of EFAS information with information from media

 Forecasts are assessed based on timing and geographical 

accuracy
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7. Verification of EFAS forecast

 Minho-Limia Basin

• Temporal accuracy is reasonably high

• Geographical accuracy affected by dam

• Event was well predicted with relatively long lead time of ~9 days

 Douro Basin

• Temporal & geographical accuracy is reasonably high

• Event was well predicted with relatively long lead time of~5 days

 Ebro Basin

• Temporal & geographical accuracy is reasonably high

• Event was predicted with a lead time of ~3 days
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8. Conclusions

 Based on the analysis and based on the data available for the 

analysis it can be concluded that:

• The quality of the provided EFAS forecasts was fairly high. 

• The events were detected by EFAS with a lead-time between 3-9 days

 For some rivers there seems to be some problems in the model 

with e.g. reservoirs. Incorporating the operational usage of these 

reservoirs could potentially increase the accuracy of the EFAS 

forecasts.


