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( Copernicus service overview
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Europe’s eyes on Earth

6 services use Earth Observation data to deliver ...
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( Copernicus Emergency Management Service = X
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European
Commission

EC Copernicus Emergency Management Service CEMS set-up to “Provides information for
emergency response in relation to different types of disasters as well as prevention, preparedness,
response and recovery activities.”

EFAS, European domain operational since in 2012, pre-operational since 2003
GloFAS, Global domain operational from March 2018, pre-operational since 2011

RISK AND RECOVERY MAPPING
e On demand

e Tailored to user needs

e Weeks-months

REFERENCE MAPS
PRE-DISASTER SITUATION MAPS

RAPID MAPPING
e On demand

e Standardised

e Hours-days

REFERENCE MAPS ——
REFERENCE MAPS POST-DISASTER SITUATION MAPS
DELINEATION MAPS

VALIDATION

GRADING MAPS

PREPAREDNESS

Management
VALIDATION \ /
https://emergency.copernicus.eu/
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CEARLY WARNING
e Floods: EFAS / GloFAS
e Forest Fires: EFFIS
e Drought EDO / GDO
CONTINOUS ALERTS
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EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS




@ CEMS-Flood Vision

Early warning for
preparation of aid
assistance

Complement
National/regional

.ag EFAS & services

European Flood Awareness System

European/World-wide
comparable information
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Knowledge transfer & gllﬂ-?Fe\Sm Support international
exchange organisations

Improved data sharing
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« Early probabilistic flood warnings (restricted in Europe)
 Transboundary system HEFAS N\
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* In Europe (EFAS), ~ 70 partners (restricted) who provide: &
* Observations i Ty
« Feedback on warning performance

« Service delivered by the Joint Research Centre (JRC) and 4
centres
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* In the world (GloFAS)
— Over 2000 registered users

— Special partners providing observation data
— Service delivered by JRC and ECMWF

<> ECMWF




@ CEMS-Flood Structure and Governance
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Radar-based flash-flood ‘nowcast’ Farrtion
every 15 minutes for next 3 hours - ENSEMDle flood forecasts twice daily for

- next 10 days (catchments > 2000km2)
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| Passau Suffers Wolst Flood in 500 Years
]
vl Amid the worst flooding seen in half a millennium, the streets of Passau have been transformed into

/| canals, tull of soldiers evacuating pensioners in rubber boats. Though the water is receding, the worst is
yet to come with the assessment of damages in the Bavarian town.
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Ensemble Flash-flood.  ress Impact mapping for
rapid risk assessment

P(T>20) = 15 %

forecasts Twice daily u
to 5 days (catchmenis
2000km2) .
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Seasonal hydrological
anomalies outlooks once
a month for next 8 weeks
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Under test: Impact mapping for rapid

: : Ensemble flood forecasts daily for next
risk assessment, once daily for next 10

30 days (catchments > 1000km?2)
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Seasonal hydrological anomalies outlooks once a month for next 12 weeks
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s-catalogue/Torigin=ecmfést
L e ECMWF Contact Fredrik Wetterhall~

« EFAS data is in ECMWF MARS archive and also s Casee Gt ac -
available through the Copernicus C3S Climate Data MARS Catalogue
Store (from 9 May 2019) rvatoe v (1 s privt

* Forecasts from 2018-10-10 — NRT aotsocoa (||| 12 B o pecttion i telatshours
* Long-term run from 1991-2018, driven by 13007
observations o] ol

* Discharge, soil moisture and snow water

* View the MARS request
. ¢ Estimate download size
eq u Ivalent ® Retrieve the selection in GRIB
¢ Retrieve the selection in NetCDF

Note about availability

* GIoFAS will follow suit this year with MARS and CDS

requested fields. For that, follow the ¢# Welcome to the Climate Data Store

Dive into this wealth of information about the Earth’s past, present and future climate.

° F I - E FAS d G I FAS d - | d f Retrieving Itis freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its Toolbox.
Or rea t“ I Ie a.n 0 ata ta.l Ore tp In order to retrieve data, you must sele We are constantly improving the servi

ices and adding new datasets. For more information, please consult the catalogue and our FAQ.

access for users requesting it ottt seection o =

«  For GIoFAS in NetCDF file format for selected F

reporting points or areas (grids) N

type: cf, fc, fu, go, pf. sfo

* GIoFAS has long forecast archive (from 1997) based

Climate Data Store Toolbox Climate Data Store API Access climate reanalysis (ERAS)

on the 20-year NWP reforecasts (twice a week runs)

class: at, be, c3, ce, ch, co, cs, de, dk, dm, dt, e2, e4, ea, ei, el, em, en, ep, er, es, et, fr, ie, it, I5, la, Iw, mc, me, ms, nl, no, nr, od, pt, pv, rd, rm, 52, se,
tn Hota te oole e e

R )
s ECMWF (opernicus

Europe’s eyes on Earth




@ EFAS user community

°* Cover most of Europe with ~70 partners
(Hydromet Services, Water agencies, etc.)

* Information is restricted to the EFAS group

°* Annual assembly for all the partners and
developers

* To discuss progress and developments

EFAS general assembly in De Bilt, March 2017

S ECMWF
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Europe’s eyes on Earth
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GlIoFAS co-developments e.g. by
Reading University (UK), RIMES (South
East Asia), Cemaden (Brazil)

Community of Users Workshops

GloFAS relies on user feedbacks and | Sl SCEEESEES RURBERELS ) dell L
observations  (for evaluaton and -~
calibration) e
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Workshop:
Hydrological services for Business

workshop held at ECMWEF, May 2018

Visitor map — 9.5k visits
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In a global economy and interconnected world, local hazards
can have global impacts on business, including service
disruption (supply, production and distribution), variable
expenditure (commodity price, damage costs, premiums)
and changes in market value (production and demand).

]
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This is a unique opportunity for global businesses to meet 12%

the Global Flood Awareness System (GloFAS) development
team and influence the future shape of its hydrological
services and forecasting products.

Kown users by sector

Academia [ ] Public sector

[ 1NGO [ Private sector
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« Collaboration with ‘Forecast-based SEFEESS

Financing’ Red Cross Pilot Projects = s mrmmessmmancnscnimamstass

‘Humanitarian history’ made as Uganda Red Cross
launches forecast-based financing for real

 GIoFAS forecasts are used as a
trigger for early actions

* Peru: Flood Forecasting in North
Peru is high priority because of El
Nifno

* Uganda: First FbF humanitarian

action in Nov. 2015 for foods
during wet season

* Nepal, Bangladesh and other FbF
pilot projects

* Regional training of hydrologists
and meteorologists organised by
RIMES and UN-ESCAP, held in

Thalland In 2016 "-""!\”“‘W”"wwvn'v-‘n'ln'lulvmw
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Resources & games News Publications Contact

How to help > Latest

(I IRIVIFRC
1 HELPDESK

LIMATE
TRAINING|KiT|

”Participants and organisers of thlew o
training workshop 3-7 October 2016,
Thailand

CLIMATE CENTRE I
@ Rea ing
Qopernlcus

Europe’s eyes on Earth
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EDU-CALU 21 2905 465 3391

- European
. : : o i —— Commission
« Automatic ftp feeds for selected reporting points Jom s oo
— Red Cross Red Crescent Climate Centre N e yr—
— Centro Nacional de Monitoramento e Alertas de e e

DACAAR

Desastres Naturais (Brazil)
— Flood Forecasting Centre of Bangladesh
— UCAR (201 stations across Asia)
— JBA consulting (India / Brahmaputra) ciiii!?s"chCiZ;edaf?:a?i?372?12”°’°Ss

« Afghanistan Spatial Data Centre / IMMAP

— GIoFAS forecasts included in flood forecast
layers

flow Prediction Tool

« US Army Engineer Research and Development
Centre

— Locally downscaled forecasts

«  Thethys Streamflow Forecast Platform
— Locally downscaled forecasts h ——r
— Products available through WMS 7 oo



@ EFAS in action — Floods in Bosnia-Herzegovina (May 2019)

Flooding in Bosnia, May 2019. Photo: Federalna Uprava Civilne Zastite
&~ ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

European
Commission
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@ EFAS in action — Floods in Bosnia-Herzegovina (May 2019)

European
Commission

Sun 12 May 2019 12UTC @ECMWF VT: Mon 13 May 2019 00UTC - Thu 16 May 2019 00UTC 12-84h Mon 06 May 2019 12UTC @ECMWEF VT: Sun 12 May 2019 00UTC - Wed 15 May 2019 00UTC 132-204h
Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) for: total precipitation Extreme forecast index and Shift of Tails (black contours 0,1,5,10,15) for: total precipitation
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A EFAS In action

— Floods in Bosnia-Herzegovina (May 2019)
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Smaller tributaries of the Sava river were mainly flooded

« Good signal in EFAS with gradually increasing probabilities
for high flood
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Prijedor - BOSNIA AND HERZEGOVINA
Flood - Situation as of 15/052019
FistEstat P rodict

Lovéa

16/75 2,

EFAS flood
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» Copernicus rapid mapping was activated for this area
» Some section of the inundated areas were missed in EFAS

And a large area quite well captured
&~ ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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= Service Overview

= Who can use the service
= How to use the service

= Portfolio: Rapid Mapping

= Portfolio: Risk and Recovery
= Quality control / Feedback
= User Guide

RAPID MAPPING:
= List of Activations

= Map of Activations
= GeoRSS Feed

RISK AND RECOVERY:

= List of Activations
= Map of Activations
= GeoRSS Feed
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Worst impacted area is the Savio river near
the San Ma”no area martedi 14 maggio 2019, 11:12:15 CEST

Figures are provided by Alessandro Fuccello (Italian Airfol
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ENS Meteogram

Montegranelli, Italy 43.93°N 11.93°E (ENS land point) 606 m
High Resolution Forecast and ENS Distribution Saturday 11 May 2019 00 UTC
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A\ EFAS in action — Floods in Emilia-Romagna (Italy)
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« EFAS did not have signal for the worst hit area
« COSMO provided more focussed precipitation forecast for the worst impacted Savio river
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£ ECMWF Copernicus
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Large uncertainty between different
models

ENS probabilities are too low (even for
5-year level), even though the
precipitation was high

For this event COSMO and DWD
provided better forecasts

Contradicting information led to no
reporting points (red points with
hydrograph provided)

Fixed reporting points might help here

These aspects of the processing of
EFAS forecast information is currently
under revision

Lopernicus

Europe’s eyes on Earth
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CUMUKUS
Reporting points:-- _
Grey.is no.flood, yellow is'2-year flood, red is =
5-year flood and purple is 20-year flood
conditions in the forecast (1-30 days)
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GloFAS Emergency report

a n d U n ive rs ity Of B ri Sto I Flooding hazard briefing: Mozambique, Zimbabwe @ lljllgvaezl:#gf Coper_nicu@ ECMWFFT_E E‘fzfé:iib{

Details

Event start: 15 March 2019

e Daily report finalized: 21 March 2019, 19:00 UTC Flood hazard and risk Emergency report - Mozambique and
collaboration response to the Malawi
riefing summary and background

Event start: 15 March 2019 (Cyclone Idai, central Report date (first issue): 21 March 2019, 19:00 UTC

Heavy rain and extreme floods are affecting several African countries, et 2
Mozambique) Update #5: 1 April 2019, 12:00 UTC

Malawi and Madagascar, since the beginning of March, causing widesprear

[ ] [ ] [ ]
of fatalities is dramatically increasing, following the passage of Tropical Cy
u m a n I a r I a n I S a S e r central Mozambique, close to Beira city, on 14 March evening (at 23.30 UTC " ot
of these flooding events (Tropical cyclone, heavy rainfall and storm surge) | sy.pomts

days and are predicted to generally decrease. Thunderstorms moved furthe
northern parts of Mozambique and Malawi at present. Over the next 24 ho
occur along the coast between Beira and Nampula, but they are predicted

Meteorological forecast

® Precipitation forecasts (ECMWF) have been updated on 1 April and no significant rainfall event is
expected over the affected areas in Mozambique and Malawi over the current week; more rainfall
is predicted for northern/central Malawi but is not expected to impact significantly on flooding risk.

* DfID (UK) requested emergency reports
ECECMWF &kesame (opernicus

(a) Pungwe River
s

e Briefs within 4 hours of forecast release -

* Six reports between 21 March & 1 April

 Headline messages of future evolution

 Expert interpretation of GloFAS forecasts |

e Estimation of population exposed

* Used by UN humanitarian response actors [ ssRREN
and Mozambique national agencies e’ ==,

L e i
& ECMWF

20 March 2019, Beira (J. Rungo, FATHUM) CC)\F)ee!:De!gnLéjﬁ




