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Overview

* Welcome!
* |Introduction to projects:

Hydro-JULES
Floods & Droughts Research Infrastructure

FDRI

FLOODS &
DROUGHTS
RESEARCH
INFRASTRUCTURE
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Hydro -JULES

Advanced modelling and data infrastructures to understand

floods and water scarcity in the UK and internationally
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Modelling

British Groundwater Model

3-D time-variant groundwater dynamics (MODFLOW®G)

Hydrogeological parameterisation based on 3-D geological model
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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

Met Office land-

New processes into JULES
atmosphere-ocean models

cell elevation 2
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Data and data assimilation

New datasets — e.g. sub-daily river flow, driving data
for models

Air temperature (K)

284

Precipitation (kg m=2 d-1)

283

Downscaled
meteorology

282

-

(d) 1 km precipitation

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

UK Centre for Ecology & Hydrology | Hydro-JULES Image credits: Liz Cooper, Doran Khamis 7



Access to data and workbenches
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# Get a month's worth of CHESS air temperature data from a local file
file = '/data/exanple-data/chess-met_tas_gb_lkn_daily_20151201-20151231.nc"

file as a netCDF4 "Dataset"
= Dataset(file)

# Open the
my_dataset
# Get the air temperature for the cell y=300, x=400, for all time intervals
tasbata = my_dataset.variables['tas'] [,300, 400)

# Get air temperature for all cells for the lst time interval

tasMap = my_dataset.variables ['tas'1[0,:,:]

# Print this data

print(tasbata)

# Close the dataset
my_dataset. close()

# Quick plot of time series and map
fig, axes = plt.subplots(ncols=2, nrows=1, figsize=(10, 5))
axes [0].plot (tasData)

mp = axes[1].inshow(tasMap, origin={'lower'})

# Add easting and northing point
axes[1]. scatter (400,300, 5=50)

fig.colorbar(mp, ax=axes[1])

[283.2575 283.75815 283.24463 282.20477 283.91992 283.48245 284.3189
282.43253 280.83908 281.38577 279.42877 279.58734 278.31052 281.00797
282.72076 285.43762 285.00753 284.2264 286.3554 282.9534 281.21185
283.99005 281.273  280.61  280.8131 285.41068 282.78705 283.26892
282.42194 283.00806 279.2331 ]

<matplotlib. colorbar.Colorbar at @x7f8a00052130>
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Explore the variables in a netCDF file

# Write out the variables in a netCDF file
file = '/data/exanple-data/chess-met_tas_gb_lkn_daily_20151201-20151231.nc’
my_dataset = Dataset(file)

print(“Loop through variables and print variable name:")
for v in my_dataset.variables:

print(v)
orint(\n")

Mode: Command ~ ®

hi-data

Ln1,Col1

“  Notebooks

(6]

[c3
=]

Portals and workbenches — making
o data and tools available

UK Centre for
Ecology & Hydrology

hi-data

Home

Enhanced Future Flows and Groundwater (eFLaG) Portal

View: [eIETPEIEISIRIECIIET Transient low flows / levels | Groundwater recharge | Calibration / validation *\em:s] Models: | G2G | pom [N GRe) | AquiMod ‘
+ Drought event characteristics
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Map data downloads

Stations (with metrics):

eFLaG Portal with multi-model dataset of future

netCDF-examples.ipynb
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Floods and Droughts Research
Infrastructure (FDRI)

e £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

W .:?'.. e\ British | ial Coll Vé University of
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What is FDRI and why does it matter?
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The first whole system
approach to hydrological
monitoring in the UK
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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
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National datasets

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

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

Developing new 15-minute Tkm gridded
rainfall dataset

Combined these can feed into regularly
updated flood event datasets

ST ©FDRI

UKCEH
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Description

Format

Spatial information
Temporal information
Provenance & quality
Licensing & constraints
Supplemental information
Correspondence
Authors

Additional metadata
Funding

Download/Access

Environmental
Information
Data Centre

Find data Deposit data Support News & events About Contact us Help

Fileni, F. et al see all authors

Sub-hourly river flow data observations from 1369
river gauges in the UK, 1948-2023 (UK-Flow195)

https://doi.org/10.5285/2117 10ac-f01b-4b52-807f-373babb1c368

Download Supporting docs B Cite this dataset s »

View record as ~

This dataset provides a coherent, quality-controlled collection of 15-minute river flow observations from

across the United Kingdom. It brings together more than 1,300 gauging stations and over 50,000 dolr?o?ds
station-years of data collected by the main UK measuring authorities - the Environment Agency

(England), Scottish Environment Protection Agency, Natural Resources Wales, the Department for 1 ,520
Infrastructure (Northern Ireland), and the UK Centre for Ecology & Hydrology. The records span from views

1948 to the present day and represent the first national-scale compilation of sub-daily flow data in a NOTES +
How do we collect this
information?

consistent format.

The dataset was created by assembling raw hydrometric records from open APls and data requests to
measuring authorities, then standardising them to a uniform 15-minute time step. A structured quality
control framework was applied to identify and flag potential issues such as missing or duplicated
values, irregular time steps, and implausible flow events. Each record includes a detailed quality code
indicating the outcome of these checks, and a suite of accompanying metadata files provides full
traceability of data provenance, quality control results, and any adjustments made during processing.

The resource is designed to support large-sample and national-scale hydrological research,
particularly for applications requiring high-resolution data such as flood analysis, catchment response
studies, and model calibration.



Cloud optimised data
« New approach to delivering large and complex i et B S e S SR AR St Pl Eoi
d ata S U C h a S n et— C D F type g r| d d ed t| m e Se r| eS spiderweb plot shawn below, using the colared symbaols correspanding three use cases from the figure above.

« Example is CEH-GEAR-Thr — 25 years of hourly
Tkm grids for GB

« Data optimised for spatial and temporal access
* ‘Al ready”

* Openly available over the web for
programmatic access

* Represents an advance how data can be
shared by the hydrological community

 Several datasets provided

OSST ¢ FDRI



EDRI Find out more
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Sign up - FDRI Newsletter Check out — FDRI Website




Enjoythe rest ofthe
Summer School!
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