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Physics-based Forecast:

180 000

per forecast

AI Model: 

0.3

per forecast

Copernicus ERA5:

15 billion (one off)

Hersbach, H et al. (2020)

Training dataset

Based on a physical model

Unit: System Billing Units (SBU)

~1000x 

reduction in 

energy

Forecast time 

reduced from 

~30minutes to 

~3minutes



From Supercomputer to Super Convenient!

3



October 29, 2014

Ship the Model, not the Data
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New Paradigm:

Instead of shipping huge 

forecast datasets, we can 

send the model instead

Give them the “box” that 

produces the data
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Forecast-in-a-Box – A Fully Packaged Weather Forecasting System
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1. INITIALISATION 3. PRODUCT 

GENERATION

2. MODEL RUN 4. DISSEMINATION

Forecast-in-a-Box

Easy to install – hardware agnostic

Intuitive UI with fully configurable workflow

Leveraging performance of Anemoi models

Creating production-grade Earthkit products

* This is an application, NOT a physical box !

*

earthkit.ecmwf.int github.com/ecmwf/
anemoi
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Proof-of-concept for WMO WIPSS Project (2025)
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New Version from Proof-of-concept Feedback
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Plugin Mechanism
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Forecast-in-a-Box

PRODUCT PLUGIN

Ensemble Prob

Temporal Stats

Tropical Cyclone

. . .

DATA PLUGIN

GRIB

NetCDF

Zarr

. . .

PLOT PLUGIN

Maps

Meteograms

Time series

. . .

MODEL PLUGIN

AIFS-Single

AIFS-ENS

Bris

. . .

MODULAR

STANDARDIZEDEXTENSIBLE

COLLABORATIVE
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Assemble Blocks to Build Complex Workflows
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AIFS-Single

Ensemble Prob Temporal Stats GRIB

Tropical Cyclone Maps

Meteograms

Temporal Stats Time series

Zarr
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Next steps
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GRIB

Integration of WMS serverSupport multiple output data formats



October 29, 2014

Everything Local

Flexible Deployment 
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Web App Backend Execution

Forecast-in-a-Box
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Flexible Deployment 
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Cloud Service

Web App Backend Execution

User’s Browser

Forecast-in-a-Box
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Flexible Deployment 
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Web App Backend Execution

GatewayUser’s Browser HPC

Forecast-in-a-Box
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Ongoing Projects
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Agroecology

(FARA)

Biodiversity & 
Forests 
(CIFOR-
ICRAF)

Transversal 
Component 

(JRC)

Climate 
Change 

Resilience 
(ECMWF)

Ocean 
(Mercator 
Ocean)

Water 
(Stellenbosch 

University)

Africa Regional Centres of Excellence Programme
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Thank you for your attention!

earthkit.ecmwf.int

github.com/ecmwf/
forecast-in-a-box

Forecast-in-a-Box

github.com/ecmwf/
anemoi

Jenny Wong et al. - Minimising I/O, maximising throughput: earthkit-workflows, a task-graph engine for 

heterogeneous systems.

 Friday 16:40, Room -2.33 (EGU26-20436)

Oisín M. Morrison and Corentin Carton de Wiart - Introducing earthkit-hydro: an efficient graph-

 based library for  scalable hydrological modelling and analysis.

 Friday 14:15, Room 3.16/17 (EGU26-11233)
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