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• Welcome!
• Introduction to projects:
 Hydro -JULES
 Floods & Droughts Research Infrastructure
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Advanc e d  m ode lling  and  da ta  infra s truc ture s  to  unde rs tand  
floods  and  wa te r s c a rc ity in the  UK and  inte rna tiona lly

Mode lling Ana lys is Da ta  and  Acce s s
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Modelling
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British Groundwater Model
3-D time-variant groundwater dynamics (MODFLOW6)

Hydrogeological parameterisation based on 3-D geological model

Image credits: Marco Bianchi, Steve Cole  

High-resolution flood modelling
Case study for Oxford (with U.o.Birmingham)
Exploring use of DAWN GPU/AI supercomputer
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Integrated models 

5

Groundwater

Water management

Flooding 
as a 
coupled 
compound 
hazard

Met Office land-
atmosphere-ocean models

UniFHy modelling 
framework
(also for water 
quality)

New processes into JULES

Rivers and 
inundation

WS2



UK Centre for Ecology & Hydrology  |  Hydro-JULES 

Hydrological impacts of climate change
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Frequency of historical flash droughts

Changes in future 
high flows in 
EuroCORDEX-UK

UNSEEN events - more extreme
than the 2022 drought

Image credits: Alison Kay, Ivan Noguera
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Data and data assimilation
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New datasets – e.g. sub-daily river flow, driving data 
for models

Downscaled 
meteorology

Bringing data and models together - data 
assimilation of COSMOS-UK soil moisture data 
to improve JULES simulations

Image credits: Liz Cooper, Doran Khamis

Original

New
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Access to data and workbenches

888

eFLaG Portal with multi-model dataset of future 
hydrological projections

Portals and workbenches – making 
data and tools available

Notebooks



Floods and Droughts Research 
Infrastructure (FDRI) 

• £38M infrastructure investment
• Delivered by UKCEH and partners
• Enabling the science that will provide 

resilience from future floods and droughts
• Super-charging new field monitoring and 

data driven research



What is FDRI and why does it matter?

Training and development

The first whole system 
approach to hydrological 

monitoring in the UK An accessible, comprehensive 
network of instrumentation

Open-source digital platform, 
near real-time integrated data 

Creating a cohesive, well-
informed hydrological 

community Integrating technological co-
innovation

Transforming our response 
to hydrological extremes Better long-term predictions 

and short-term forecasts
Providing the tools for smarter 

water management



Gold standard sensor monitoring data

We are super-charging work towards best practice 
for environmental sensor data:
• Field monitoring protocols and equipment
• Use of cloud for hosting operational systems
• Automated quality control
• Feeding monitoring data into analysis and 

research



New observations
Fixed instruments in three sub-catchments
Mobile instruments elsewhere

WS4



National datasets
UK-Flow15 dataset published, October 
2025 (189 downloads)

CAMELS-GBv2 published, October 2025 
(346 downloads).

Developing new 15-minute 1km gridded 
rainfall dataset

Combined these can feed into regularly 
updated flood event datasets

WS6



Cloud optimised data
• New approach to delivering large and complex 

data such as net-CDF type gridded time series
• Example is CEH-GEAR-1hr – 25 years of hourly 

1km grids for GB
• Data optimised for spatial and temporal access
• “AI ready”
• Openly available over the web for 

programmatic access
• Represents an advance how data can be 

shared by the hydrological community
• Several datasets provided WS3



Find out more 

Sign up - FDRI Newsletter Check out – FDRI Website
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Enjoy the  rest of the
Summer School!
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