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Copernicus for Emergency Management

Published:
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Duration:
3 years
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Consortium :
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A ICPAC (Kenya,Intergovernmental Authority on Development (IGAD)
Climate Prediction and Application Center

IIASA (Austria, International Institute for Applied Systems Analysis)
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DesignData (Germany)
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Floods on the rise: a global emergency

Indonesia — Deadly Floods and

— Devastating Flash

EUROPE

Germany — Thousands Evacuate

Summary of the Exceptional Cévennes Weather Episode: Up to 864 mm in
Ardéche
Cyril BONNEFOY

In an already very wet context at the beginning of autumn, a new Cévennes weather
episode with heavy rains in the south began on October 16, peaking in intensity on

. October 17 with up to two and a half months' worth of rain in the Cévennes. A look back

at this exceptional everit:




The Other Extreme: Droughts Threatening Livelihoods

Severe drought persists in Sicilia

Image of the day | 5 January, 2024

Despite the onset of the rainv season. Sicilia (ltalv) continues to be affected

Ibiza and Formentera hit severely by drought

by a severe drought. Tt
leading to bare soil bec
shortage is affecting ce
agricultural irrigation. C
water, are facing a critic

Image of the day | 12 March, 2024

The recent droughtint The jmpact of drought on Lake Pikrolimni, Greece

created significant cha

overall ecosystem. Erri Image of the day | 30 August, 2024
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Severe droUght in Ecuador

Date: 25/10/2024

Location: Ecuador
Credit: European Union, Copernicus Sentinel-2 imagery

[ Image of The Day I I Waterl I Drought ] [ Energy ]

Ecuador is in the midst of its worst drought in more than 60 years. The ongoing
crisis has dropped water reserves to critical levels, impacting electricity service in a
country which relies on hydroelectric plants for seventy ...

Show more
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Global Runoff Data Centre, Koblenz, Status: 09 September 2022 @) GRDC #
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Monitoring and forecasting continental water dynamics for F&D

The current global system for flood warnings (CEMS) works well in
some areas but struggles in others, especially in regions like Africa,
Ugwv] "Cogtkec. "cpf"CukcO" Kv Xu'
drought forecasts, which are essential for managing food, energy,
and water supplies.

SEEDFD will address 3 CEMSEWS critical gaps,
taking the opportunity of daily delivery of millions of
hydrological-relevant data across the world by
Copernicus space missions.
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Monitoring and forecasting continental water dynamics for F&D l:‘

Floods

; . GRDC Stations

6\ / Time Series End [year]
| 4 4 & « + 2016-2025
- 2006-2015
© 1996-2005
- 1986-1995
© 1919-1985

10,711 GROC stations with monthly data, incl. data derived from daly data E‘« @
Global Runoff Data Centre, Koblenz, Status: 09 September 2022 @) GRDC #

In-situ observations
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CEMSHFMC 1st gap : model representation of complex processes
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date
EO, In-situ, ECMWF
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A originally developed for European applications
A does not yet resolve many complex
A processes and challenges associated with data scarce
regions such as wetlands, reservoirs operation rules,

CEMS Hydrological Forecast Modelling Chain

groundwater flows, evaporation and specific routing.
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CEMSHFMC 1st gap : model representation of complex processes A

No wetland (floodplain) representation in GIoFAS (for e

Ml € (AvERS

2

Good hydror,l;_‘ !
upstream OFSIND

Monthly discharge climatology
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CEMSHFMC 1st gap : model representation of complex processes
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Meteo forcing quality issues-A Rai n bombs o0 -

Rare, unrealistic, extreme high precipitation at single grid points over
complex orography mainly in the tropics
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— [ severe floodlng in GloFAS

Reporting Points
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| Reporting points where more forecast information is
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L +showmore

Hydrological Model Performance
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Flood summary for days 1-30
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HRES vs ERAS 6-hour TP comparison for Mount Kenya [-0.15,37.42]
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Monitoring and forecasting continental water dynamics for F&D

. GRDC Stations
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CEM&HFMC 2nd gap: no use of EO data despite their extensive deployrrg_ng;'
Earth observation (Copernicus) A Not used in CEMSEWS F&D :
A model improvement (processes and calibration)

| Water Level/ Discharge | Water extent i ) R )
(-3, 5-6, SWOT, etc.) (s-1,5-2) A realtime correction (data assimilation, post -processing)
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CEMSHFMC 2nd gap: no use of EO data despite their extensive deploymefit

&
FORUM
TRUTHS

Science @esa Copernicus [ ] Meteorology Gm

Past data: Satellite archives and retrieval algorithms provide records of water levels, rainfall, and soil moisture, helping us
understand historical trends and improve model calibration.

Real-time data: Current satellite missions, such as Copernicus, deliver daily global information on rivers, reservoirs, and
soil conditions. This enables near real-time monitoring of floods and droughts.

Impact: By integrating these datasets, SEEDFD enhances hydrological forecasts, reducing errors and ensuring timely
alerts, even in data-scarce regions.



CEMSHFMC 2nd gap: no use of EO data despite their extensive deploymefit
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CEMSHFMC 2nd gap: no use of EO data despite their extensive deploynﬁﬂt-

First results of calibration MORAVA at STRAZNICE, basin ares: 9145.0 kri? S5V SO B S TIOT

(a) Daily discharge - calibration period (a) Daily discharge - calibration period
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CEMSHFMC 2nd gap: no use of EO data despite their extensive deployf‘hént

NoO post-processing is currently available in GIoFAS due to lack of near real-time data

20000 -

17500 -

15000 -

W
o
E
o

7500 +

5000

2500 -

12500

10000 -

Threshold 2

Threshold 1
AM

Mean flow

Raw
ensemble

/ forecast
\\R\

Tue 10 -
Thu 12

Sat 14 -

Wed 181

Fri 20 {

Sun 22

Post-processed
forecast

EO data could provide
the necessary
observations!
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observations are available
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Study: Contribution of SMASH data on the nger Basm
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Study: Contribution of SMASH data on the Madeira Basin

Mini 3109 (Err-2) - Uncertainty-20% Mini 3109 (Err-2) - Uncertainty 5%
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Very different contribution depending on the data assimilated
and basin studied
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Monitoring and forecasting continental water dynamics for F&D
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Monitoring and forecasting continental water dynamics for F&D
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Monitoring and forecasting continental water dynamics for F&D
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