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First Forecast (1985, ~200km) Forecast today (9km) Meteosat-2
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Presentation Notes
Non-hydrostatic model with new dynamical core to enable sub 5km operational ensemble
Progressing with Continuous and Seamless NWP
Continuous: reduce need of resources at peak time
Seamless: reduce need to maintain separate systems



First Forecast (1985, ~200km) Forecast today (9km) Meteosat-2

Just announced: ENS horizontal resolution increase: 9 km

Daily extended-range ensembles
(100 members)

2~ ECMWF Multi-layer snow scheme
OOPS (multi-executable) operational implementation
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Current capabilities for water resource decision making:

EFAS & GloFAS

ECMWEF is the computational centre for the
Copernicus Emergency Management
Service (CEMS) European & Global Flood
Awareness Systems (EFAS & GIoFAS)

Hydrological mode
LISFLOOD hydrological
channel routing model

meteorological forchm
ECMWF IFS (Precipitation,

Temperature )
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Europe (~5 km)
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European Flood Awareness System

Flood forecasting
6hr; issued 2 per day out
to 10-days

Seasonal forecasting
Weekly; issued 1 per
month out to 8 wks

Global (~10 km)
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Flood forecasting

24hr; issued 1 per day
out to 30-days
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Seasonal forecasting
Weekly; issued 1 per
month out to 16 wks




We have come a long way ...and yet...

Daily average water budget imbalance (mm), coming from snow and soil moisture increments
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ABSTRACT

Land surface models (LSMs) have traditionally been designed to focus on providing lower-boundary
conditions to the atmosphere with less focus on hydrological processes. State-of-the-art application of LSMs
includes a land data assimilation svstem (LDAS). which incorporates available land surface observations to



Hydrological diagnostic of multi-layer snow scheme

River discharge simulation compared for two snow schemes: single- (SL) vs Multi-layer scheme (ML)

General improvement in mid-latitudes except in cold climates where skill greatly reduced

Difference in the KGE score (ML - SL) ML+
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Presentation Notes
More catchments show improvements using the multi-layer scheme (ML), in particular in the mid-latitudes
However, many catchments in cold climates show big loss of skill, the single-layer scheme provides better discharge


Warmer soil over permafrost in ML leads to overestimation of water infiltrating into the soil
This reduces surface runoff and river discharge, which then degrades the KGE
Changes to permafrost-related parameters lead to an improvement of 0.18 in KGE for ML-Opt compared to standard ML over Siberia



Towards a full integration of Earth-system & impact-sector modelling

Earth-system & Integrated Earth-system &
impact-sector modelling impact-sector modelling

Earth system
modelling

Earth system Impact sector
modelling modelling

.

Impact sector
modelling

Codesigh with users

< ECMWF



Connecting global forecasts to local decision-making

» Co-production / co-design of forecasting systems with the applications sector is key

* GloFAS development is often informed by feedback from users and decision-makers

« Examples of collaborations towards use of global forecasts for local action:

» Collaborative research projects, e.g. TAMIR and I-CISK

< ECMWF

GloFAS collaboration with Bangladesh FFWC; GloFAS used to extend lead time for pre-activation up to
15 days ahead; local forecasts used for detail & decision-making up to 3 days ahead

GloFAS collaboration with UoR and Red Cross to develop and improve forecasts for humanitarian action

DFID/FCDO flood bulletins for tropical cyclones, using ECMWF
meteorological & GloFAS forecasts to provide information
on local flood hazard and risk

GEOGIoWS ECMWEF streamflow service for local applications
e.g. urban flooding in Tel Aviv

GloFAS new Global Flood Monitoring service

from Emerton et al., 2020, Flood bulletins for Cyclones Idai & Kenneth, IIDRR



European’s Commission Destination Earth (DestinE) programme

Aim and goals

Develop a very high precision digital
model of the Earth (Digital Twin) of
the Earth to monitor and simulate
natural and human activity and to
develop and test scenarios for

more sustainable development and
achievement of the EU green deal
objectives

saving lives
avoiding large economic downturns

support EU policy-making and
implementation

reinforce Europe’s industrial and
technological capabilities in
advanced computing, simulation,
modelling, predictive data analytics
and Artificial intelligence (Al)

< ECMWF
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¢ service platform
+ User portal
* ML interface
* MyDestinE: cloud

storage & compute

Infrastructure

Digital Twins
» Extremes & 7
Climate change * E2E data handling

e ) + Data bridges

& ML * User & external sources
SCECMWF %
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2021-2023

» Operational cloud-based
platform

+ First two digital twins

2025-2027+

Towards a full “digital twin of the
Earth” through a convergence of
multiple digital twins on the

platform

Platform integrates the next
operational digital twins and
offers services to public sector
users

European
Commission

Courtesy Grazyna Piesiewicz, DG-CNECT




DestinE partnership

DestinE will engage in continuous partnerships to co-evolve its components
and deliverables > complementarity!
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Partnership is very important, will not run on its own,  will build and coevolve existing activities in  order to deliver the boost our environmental prediction capabilities , and the underlying science and technology aspects



Increasing the spatial resolution: from 0.1 degree to 1 arcmin (~1.6 km)

Improve modelling of the drainage network

Improve representation of smaller catchments and in flood peak timing
Based on MERIT Hydro (Yamazaki et al. 2019)
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Presentation Notes
Increasing spatial resolution
Based on MERIT hydro which is also used for the new 3arcmin GloFAS and CAMA-Flood
Smaller catchments will be better represented -> calibration where A>150km2
Drainage network is also better represented -> easier to map stations -> easier for EFAS users to understand
Potential for improvements to flash flooding modelling
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