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Forecast failed dramatically - predicting a huge 145 hPa 
rise in pressure over six hours, when pressure more or 
less static. 

Cause attributed to failure to apply smoothing 
techniques to the data, which rule out unphysical 
surges in pressure. 

When these are applied, Richardson's forecast is 
revealed to be essentially accurate.

Lewis Fry Richardson serving with the Quaker 
ambulance unit in northern France.

Retroactive attempt to forecast the weather during a 
single day—20 May 1910—by direct computation. 

Use data taken at a specific time (7 AM) to calculate the 
weather six hours later. 



The picturesque harbour of Boscastle is one 
of Cornwall’s most romantic places. 

The long narrow valley runs down to a 
twisting rocky entrance hiding the raging 

sea beyond…



75mm rain fell in two hours (typical monthly average) 

Residents had little time to react

Rivers Valency and Jordan overflowed

Major rescue operation

Short and long-term disruption and damage to property 
and livelihoods



Satellite image: 12:00           



2010: Introduction of 1.5 km UKV



2010: Introduction of 1.5 km UKV    2012: Introduction of 2.2 km convective-scale ensemble



2014: Climate change revealed by weather forecast resolution model



2014: Pan-African Convection-Permitting Regional Climate Simulations



2019: SINGV-DA configuration operational providing convective-scale NWP for Singapore



2019: First release of Bureau Atmospheric Regional Reanalysis for Australia (BARRA) 

BARRA-R (12 km) and BARRA-C (1.5 km)



2020: First release of 12km Indian Monsoon Data Assimilation and Analysis (IMDAA)



2015: London Model research for local fog prediction

s

2017: Delhi Model research for local fog and air quality



2017: Developing Regional Coupled Environmental Prediction research models

s



Advancing convective-scale predictions through collaboration

Regional 
Atmosphere & 

Land (RAL)



This configuration will provide a model baseline for any future weather or climate model developments to 

be described against, and it is the intention that from this point forward significant changes to the system 

will be documented in the literature. This reproduces the process used for global configurations of the 

UM, which was first documented as a science configuration in 2011. While it is our goal to have a single 

defined configuration of the model that performs effectively in all regions, this has not yet been possible.



Our results show an increase in medium and low cloud amounts in the mid-latitudes leading to improved 

cloud forecasts. The increase in cloud amount leads to a reduced diurnal cycle of screen temperature. 

There is also a reduction in the frequency of heavier precipitation rates. RAL2 is expected to be the last 

RAL science configuration with two sub-releases as research effort is focused on producing a single 

defined configuration of the model that performs effectively in all regions of the world.



Scientific changes in RAL3 have enabled delivery of a unified, single configuration suitable for simulations across mid-

latitude and tropical regions. Developments within RAL3 include the introduction of a new double-moment microphysics 

scheme, a new bi-modal cloud scheme, updates to the boundary layer and review of land model settings to be more consistent 

with Global Atmosphere and Land (GAL) science configurations. Collaborative development and evaluation of a new science 

configuration across organisations has enabled a more complete assessment of RAL3 characteristics, relative to observations 

and baseline RAL simulations, across a range of domains, grid-spacing and timescales than would otherwise be possible.
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2024: Unlocking K-Scale research



2024: Progressing urban-scale research and application



2024: Progressing Regional Environmental Prediction research and application across timescales and regions



2024: Enabling and exploiting machine learning across time and space scales



2024: Delivering RAL3-LFRic



2024: Delivering RAL3-LFRic



2024: Enhancing model evaluation as a community



?



Into the LFRic era: Embrace the fuzziness, embrace the opportunities…



Into the LFRic era: Embrace the fuzziness, embrace the opportunities…



Into the LFRic era: A community approach and core values to navigate the fuzziness



Advancing convective-scale predictions

With gratitude to the pioneers, and thanks to all who continue to make it possible day by day…

through collaboration



The London Model: forecasting fog at 333 m resolution, Boutle et al. 2015

An operational fog prediction system for Delhi using the 330 m Unified Model, Jayakumar et al. 2017

A Pan-African Convection-Permitting Regional Climate Simulation with the Met Office Unified Model: CP4-Africa, 
Stratton et al. 2018

The UKC2 regional coupled environmental prediction system, Lewis et al., 2018

Impact of high-resolution ocean–atmosphere coupling on fog formation over the North Sea, 
Fallmann et al., 2019

Convection-Permitting Regional Climate Change Simulations for Understanding Future Climate and Informing 
Decision-Making in Africa, Senior et al. 2021

SINGV – the Convective-Scale Numerical Weather Prediction System for Singapore, Huang et al. 2019

SINGV: A convective-scale weather forecast model for Singapore, Dipankar et al., 2020

IMDAA: High-Resolution Satellite-Era Reanalysis for the Indian Monsoon Region, Rani et al., 2021

BARRA v1.0: kilometre-scale downscaling of an Australian regional atmospheric reanalysis over four midlatitude 
domains, Su et al. 2021

https://rmets.onlinelibrary.wiley.com/doi/10.1002/qj.2656
https://rmets.onlinelibrary.wiley.com/doi/full/10.1002/asl.796
https://journals.ametsoc.org/view/journals/clim/31/9/jcli-d-17-0503.1.xml
https://gmd.copernicus.org/articles/11/1/2018/
https://rmets.onlinelibrary.wiley.com/doi/10.1002/qj.3488
https://journals.ametsoc.org/view/journals/bams/102/6/BAMS-D-20-0020.1.xml
https://ajstd.ubd.edu.bn/journal/vol36/iss3/2/
https://rmets.onlinelibrary.wiley.com/doi/10.1002/qj.3895
https://journals.ametsoc.org/view/journals/clim/34/12/JCLI-D-20-0412.1.xml
https://gmd.copernicus.org/articles/14/4357/2021/


The first Met Office Unified Model–JULES Regional Atmosphere and Land configuration, RAL1, 
Bush et al., 2020

The second Met Office Unified Model–JULES Regional Atmosphere and Land configuration, RAL2, 
Bush et al., 2023

Exceptional atmospheric conditions in June 2023 generated a northwest European marine heatwave which 
contributed to breaking land temperature record, Berthou et al., 2024

Machine learning emulation of precipitation from km-scale regional climate simulations using a diffusion model, 
Addison et al., 2024

Machine learning bias correction and downscaling of urban heatwave temperature predictions from kilometre to 
hectometre scale, Blunn et al., 2024

https://gmd.copernicus.org/articles/13/1999/2020/
https://gmd.copernicus.org/articles/16/1713/2023/
https://www.nature.com/articles/s43247-024-01413-8
https://arxiv.org/pdf/2407.14158
https://rmets.onlinelibrary.wiley.com/doi/10.1002/met.2200


With special thanks to….. 

Momentum Partner RAL Leads

Regional Working Group Co-chairs

To find out more, see….

https://metoffice.sharepoint.com/sites/MomentumPartnership/SitePages/Regional-Modelling.aspx 

https://code.metoffice.gov.uk/trac/rmed/ 

https://metoffice.github.io/CSET/index.html 

huw.lewis@metoffice.gov.uk 

https://metoffice.sharepoint.com/sites/MomentumPartnership/SitePages/Regional-Modelling.aspx
https://code.metoffice.gov.uk/trac/rmed/
https://metoffice.github.io/CSET/index.html
mailto:huw.lewis@metoffice.gov.uk
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