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A year of hydrological forecast advancements in support
of the Copernicus Emergency Management Service

with contributions from the CEMS-Flood Computational team @ECMWF
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droughts and forest fires.

Early Warning & Monitoring

Copernicus EMS Early Warning and Monitoring offers critical geospatial information at European and global level through continuous observations and forecasts for floods,
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Floods Fires
The European Flood Awareness Systems (EFAS)
and Global Flood Awareness Systems (GloFAS)
provide complementary flood forecast information
to relevant stakeholders that support flood risk
management at the national, regional and global

The European Forest Fire Information System
(EFFIS) monitors forest fire activity in near-real
time. EFFIS supports wildfire management at the
national and regional level for EU member states
and across the Middle East and North Africa.
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Droughts

The Drought Observatory (DO) provides drought-
relevant information and early-warnings for
Europe (EDO) and globally (GDO). The service
publishes short analytical reports (Drought News)
in anticipation of an imminent drought.
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Europe’s eyes on Earth
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@ Major & minor upgrades to EFAS & GIoFAS since 2020
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GloFAS v3 (major)
New hydrological modelling

EFAS v4 (major) system & callpratlo.n based
on full configuration of
OOOOOOO From 24hr to 6hr (SFLOOD
time-step

New evaluation layers

Major calibration at
1137 stations

New evaluation layers

Improved rapid flood
mapping products

GloFAS v2.2 (minor)
New GIloFAS datasets in

EFAS v3.5 (minor)
Update static maps

New EFAS climatology MARS/CDS
_ New web and improved
Minor web map oroducts

viewer improvements )
New forecast skill layer




T ¢ In EFAS 4
8 > 5x5km horizontal resolution

’ ;'7.’ > 6 hr model steps

Topsoil
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KSat,= Subsoil Surface'
runoff routing
Rch
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,;) » Improved location of river gauges on the
model river network

Cpref

' > More strict physical ranges for calibration
parameters

1137 calibration stations

~50 % of EFAS domain area belongs to a
calibrated catchment (~4 million km?2 over ~9
million km? )

River channel
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Vianagement o GloFAS v2.1: HTESSEL to compute
surface and subsurface runoff;
LISFLOOD to compute river routing | suericial soi

upper soil

HTESSEL

* GIloFAS v3.1: LISFLOOD to model all
the hydrological processes

lower soil

X

e Better control on all calibration Subsurface runoff Surface runoff
parameters through the use of only LISFLOOD
Tuz (routing +
one mOdeI Upper Zone H groundwater)
GwPerc

 Same modelling framework for GIoFAS
and EFAS so that any modelling

|l
development benefits both early Gwloss L\_calchanman
TransSub

warning systems River Channel
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Full hydrological calibration: overall improvement

Moderate to high performance in 47% of catchments in GIoFAS v3.1 (compared with 18% in
GloFAS v2.1)

Best performance: middle and higher latitudes of North America, Europe and Asia and areas in
South America (where v3.1 is clearly better than v2.1)

Worse performance: much of Africa and other areas mainly in the tropics (where v3.1 is
sometimes worse than v2.1)

Difference in KGE' between GloFAS v3 and GloFAS v2
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Emergency 2020 monthly average river discharge: Europe
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Emergency 2020 monthly average river discharge: Europe
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= EPS mean
== 25%-75%

The UN released $5.2 million dollars in
humanitarian aid to the people of Bangladesh
on 4 July to prepare before a forecast flood

peak in mid-July. The finance trigger was based
on CEMS GloFAS.
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Flood impacts in Brahmaputra (Jamalpur)
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 Photos: Flood volunteer, Abdul Manna
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Event start: 16/17 November 2020 (Hurricane landfall expected ~00-06 UTC) a [:_ crenns N
Forecast issue date: 16 November 2020, 00 UTC (GIoFAS river flood forecast); 16 November, 09:00 ‘ Ulua River, Forecast hYd rogra ph ‘ g
UTC (coastal surge) River flow expected to == 25%-75%
This report issued: 16 November 2020, 1700 UTC Expected next report: 17 November 2020, increase sharply over the @ =i | - 10000
1700 UTC next 3-4 days and exceed (3
i *l e ] '
severe flood threshold with ‘ = - A -
very high probability (92%). W™~ > 20 -
S o
Hurricane Iota is expected to lead to severe impacts across parts of Central America still Water levels are expected to == % ‘§ 1 (- %
recovering from the impacts of Hurricane Eta. recede below the medium E 1] Severe 5
Further river and flash flooding is expected. along with coastal surge, wind hazards and mudslides. level threshold over the g = 'g
We estimate that ~700,000 people are currently at risk from river flooding. mainly in the following 7-10 days. 3 9 High 49000, S
municipalities of San Pedro Sula, La Lima, Choloma (Honduras): Morales, Camotan, Los Y % T
Amantes (Guatemala) and Prinzapolka (Nicaragua) ﬁ . 8 2 BRES
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Meteorological forecast - = 2
e Landfall of Category 5 hurricane IOTA is expected in northern Nicaragua in the late evening Yo -‘, ~ I

of Monday 16th November 2020, local time.
e Extreme precipitation is likely to be seen across Nicaragua, Honduras, Guatemala, E1 Salvador
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and into Belize. some areas will receive >500 mm over the next 5 days fady # r = L
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e While forecasted rainfall totals are not anticipated to be as extreme as those from Eta, river kit Teouiloips . \ . T e
catchments are still very wet following Eta which will amplify the likelihood of flooding o LS - T .‘_ \ l '
e GIoFAS indicates that severe flooding is likely across northern and eastern Nicaragua, g ¥ £ g W [ = .‘
northern Honduras and eastern Guatemala e
e The rivers expected to experience severe flooding over the next 3-5 days are: Ulua and < .
; e ; . ‘ Increasing trend above the severe alert threshold (92% exceedance probabilit
Chamelecon in Honduras, Motagua and Polochic in Guatemala (flooded in Eta). Rio Coco on g (92% p v)

the Nicaragua / Honduras border and River Prinzapolka in eastern Nicaragua.

e A coastal surge is expected in northern Atlantico Norte (Nicaragua) and eastern Gracias a Dios
(Honduras). The maximum surge may be up to 6.0 m between Puerto Cabezas and Cabo Gracias
a Dios. Peak surge expected 0200 to 0400 17/11/2020 UTC

Honduras: ~500,000 people at risk. Most at-risk municipalities: San Pedro Sula, La Lima, consortium Of UniverSity Of Reading' UniverSity BriStOI'

Choloma

E °
Guatemala: ~150.000 people at risk. Most at-risk municipalities: Morales, Camotan, Los Amantes. H R Wa I I I n g fo rd '] Fat h O m g I O ba I, EC M W F a n d fu n d ed by
Nicaragua: ~75.000 people at risk. Most at-risk municipalities: Prinzapolka. t

he UK FCDO

Note: GIoFAS is designed to simulate large scale hydrological systems, so predictions for smaller
watercourses should be evaluated with caution. GIoFAS also does not simulate dam release or dam breaks.

Estimates of exposure only account for flooding from rivers (exposed population from coastal surge and

‘windstorm are not included). * Kk, European | rnICUS _A EC MWF
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Dataset CDS catalogue form cds.climate.copernicus.eu

EFAS historical reanalysis | https://cds.climate.copernicus.eu/cdsapp#!/dataset/efas-historical R Coaneles

EFAS forecasts https://cds.climate.copernicus.eu/cdsapp#!/dataset/efas-forecast Welcome to the Climate Data Store
EFAS reforecasts https://cds.climate.copernicus.eu/cdsapp#!/dataset/efas-reforecast

EFAS seasonal forecasts https://cds.climate.copernicus.eu/cdsapp#!/dataset/efas-seasonal w?&w

EFAS seasonal reforecasts https://cds.climate.copernicus.eu/cdsapp#!/dataset/efas-seasonal-reforecast
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GIloFAS historical https://cds.climate.copernicus.eu/cdsapp#!/dataset/cems-glofas-historical

reana |y sis River discharge and related historical data from the European Flood Awareness System

GloFAS forecasts https://cds.climate.copernicus.eu/cdsapp#!/dataset/cems-glofas-forecast o o=
GloFAS reforecasts https://cds.climate.copernicus.eu/cdsapp#!/dataset/cems-glofas-reforecast 4

Related data

GIoFAS seasonal forecasts | https://cds.climate.copernicus.eu/cdsapp#!/dataset/cems-glofas-seasonal

GloFAS seasonal https://cds.climate.copernicus.eu/cdsapp#!/dataset/cems-glofas-seasonal-reforecast
reforecasts
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EFAS website:
https://www.efas.eu/

Thank you! )
: . ; ' GloFAS website:
shaun.harrigan@ecmwf.int I { https://www.globalfloods.eu/

S 0. . CEMS-Flood documentation
wiki:

i —/G’ https://confluence.ecmwf.int
e | aispIay?CUPSRWCEIVIS-FIooas

Y

P - CEMS-Flood Data via CDS:
https://cds.climate.copernicus.
oL eu/#!/home
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EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS ** * #* The Ewopean Earth Observation Programme
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https://www.efas.eu/
https://www.globalfloods.eu/
https://confluence.ecmwf.int/display/COPSRV/CEMS-Floods
https://cds.climate.copernicus.eu/

