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Introduction 

Hydro-JULES is a NERC funded research programme bringing together a wide community 
of modellers to inform a new generation of hydrological models. As part of the Hydro-
JULES cross-cutting benchmarking and model intercomparison theme, we have been 
consulting the community about running a hydrological Model Intercomparison Project 
(MIP). Following a series of meetings with stakeholders and further community 
consultation, we are now ready to circulate our community-agreed MIP protocol. We 
would be very pleased to have more models included in the MIP; if you run a hydrological 
model and would like to be included, please read the protocol and contact us at 
hydrojules@ceh.ac.uk. 

The purpose of the MIP is to gather together modelled river flow outputs spanning a 
historical 30-year period in order to help explore and summarise the current strengths of 
hydrological models used by the UK community. The MIP will include a range of types of 
hydrological models; crucially all of the models will use consistent driving data to generate 
outputs for a large number of GB catchments. This will allow us to explore the relative 
strengths of different approaches to hydrological modelling, enhancing our understanding 
of hydrological process representation in models. We aim to answer questions about the 
importance of different methods of process representation across flow regimes and 
catchment types. We also wish to investigate the relative strengths of taking a multi-model 
ensemble approach to hydrological modelling. We anticipate that this work will lead to at 
least one publication, the author list for which will include all MIP participants. We will also 
make all model outputs open and accessible to the hydrological community, enabling 
further research and analysis beyond the scope of the hydro-JULES project. 

 

About this protocol 



In this protocol we describe the experiments, input datasets, and output variables which 
will be included in the MIP. We also outline how to provide model results and some of the 
metrics that will be used to analyse them. This is the protocol for phase 1 of the MIP; future 
phases may have a different or wider scope, including different driving data, output 
variables, and/or spatial and temporal extents. Please also see our future roadmap for 
more details on future plans. 

 

1. Experiments 
a. Spatial extent. This MIP will compare modelled river flow for 673 catchments 

across the UK. This will comprise the 671 catchments covered by the CAMELS-GB 
dataset( https://doi.org/10.5194/essd-12-2459-2020) as well as the Tweed at 
Kingledores (https://nrfa.ceh.ac.uk/data/station/info/21014) and the Severn at 
Abermule (https://nrfa.ceh.ac.uk/data/station/info/54014) (data for these 
catchments to be provided by Gemma Coxon). 
 

b. Temporal extent. We will analyse daily river flow outputs for the years 1990 to 2019 
inclusive for models which produce this output. We will also perform analyses for 
the years 2010 – 2019 inclusive (this shorter time span allows for machine learning 
methods to have sufficient training years). 
 

c. Calibration/Training. For inclusion in the full comparison of hydrographs, 
modellers who require calibration/training periods should use (any) years between 
1961 and 1989 for this purpose. For inclusion in this shorter analysis period, 
modellers can use years between 1961 and 2009 for calibration/training. 
 

d. Spin-up. Models requiring a spin-up should use data from any years between 1961 
and 1989. We have no restrictions on how model stores are initialised or the length 
of spin-up period.   
 

e. Model setup. Spatial resolution, parameter values and ancillary datasets may be 
chosen by the user to suit their model. We will seek to document differences 
between models. 
 
 

2. Driving data 

https://doi.org/10.5194/essd-12-2459-2020
https://nrfa.ceh.ac.uk/data/station/info/21014
https://nrfa.ceh.ac.uk/data/station/info/54014


This MIP requires common meteorological driving data for all physical models. Gridded 
meteorological drivers from, or based on, the CHESS-met dataset should be used, apart 
from precipitation, which should be from the HadUK-Grid dataset – see below for links to 
both datasets. For models requiring catchment-average inputs, these will be available as 
part of CAMELS-GB version 2. Please email Gemma Coxon (gemma.coxon@bristol.ac.uk) 
for early access to these data. Modelers may otherwise aggregate or disaggregate the 
gridded driving data in time or space to suit their model (e.g. to create subdaily 
meteorological forcing) but we ask that details of any such procedures are provided along 
with output data. 

CHESS-met comprises meteorological data for the period 1961-2019 at a daily timestep, 
1km resolution at a measurement height of 1.2m. The variables available are: air 
temperature at 1.2m (K), specific humidity at 1.2m (kg kg-1), downward shortwave 
radiation (W m-2), downward longwave radiation (W m-2), surface air pressure (Pa), wind 
speed at 10m (m s-1), daily temperature range (K); they are published on EIDC: Climate 
hydrology and ecology research support system meteorology dataset for Great Britain 
(1961-2019) [CHESS-met] - EIDC. These data are also available on JASMIN to all registered 
users (no need to request GWS access): 
/gws/nopw/j04/hydro_jules/data/uk/driving_data/chess/chess-met/  

The CHESS-met dataset also contains precipitation. However, in this MIP we will use 
precipitation from the HadUK-Grid dataset, published on BADC: Dataset Record: HadUK-
Grid Gridded Climate Observations on a 1km grid over the UK, v1.3.0.ceda (1836-2023) 
Had-UK data is also available on JASMIN to all registered users with a CEDA account linked 
to their JASMIN account:     

/badc/ukmo-hadobs/data/insitu/MOHC/HadOBS/HadUK-Grid/v1.3.0.ceda/   

For models that require PE as an input, we require modellers to use CHESS-PE, published 
on EIDC: Climate hydrology and ecology research support system potential 
evapotranspiration dataset for Great Britain (1961-2019) [CHESS-PE] - EIDC; also available 
on JASMIN to all registered users (no need to request GWS access): 
/gws/nopw/j04/hydro_jules/data/uk/driving_data/chess/chess-pe/ 

CHESS-PE is the PE product most consistent with the CHESS-met drivers and the JULES 
model and comprises two related datasets; modellers can select either the PETI option 
which includes a correction for interception, or the PET version which has no correction for 
interception. 

We recognise that a limitation of the CHESS-PE product is that it only extends until 2019, 
and therefore runs cannot include the 2021/2022 drought. We invite any modellers 

https://catalogue.ceh.ac.uk/documents/835a50df-e74f-4bfb-b593-804fd61d5eab
https://catalogue.ceh.ac.uk/documents/835a50df-e74f-4bfb-b593-804fd61d5eab
https://catalogue.ceh.ac.uk/documents/835a50df-e74f-4bfb-b593-804fd61d5eab
https://catalogue.ceda.ac.uk/uuid/b963ead70580451aa7455782224479d5/
https://catalogue.ceda.ac.uk/uuid/b963ead70580451aa7455782224479d5/
https://catalogue.ceh.ac.uk/documents/8651771d-aa6d-4d0f-8bcd-b3be1f733852
https://catalogue.ceh.ac.uk/documents/8651771d-aa6d-4d0f-8bcd-b3be1f733852


submitting flows to the main MIP to also consider producing a second set of flows using 
Hydro-PE HadUK-Grid as the PE input. Details of these optional extra runs are given in the 
MIP_optional_extras document.  

While we require consistent meteorological driving data, there will be no constraints on 
other inputs. We want to encourage as many modellers to contribute to the MIP as 
possible, and recognise that it would not be practical to request that everyone uses the 
same ancillary datasets. We also understand that there are vast differences in data 
requirements between models.  For models requiring catchment characteristic data, this 
is available from the CAMELS-GB dataset: Catchment attributes and hydro-meteorological 
timeseries for 671 catchments across Great Britain (CAMELS-GB) - EIDC.  

 
3. Output variables 

Please provide daily timeseries of river flow in m3s-1 for the 673 catchments specified 
above, for the years 1990 – 2019 inclusive, or for the years 2010-2019 inclusive. River flow 
outputs can be supplied either in a netcdf format or as a .csv file with 17 header lines 
containing all the all the required model run information. Please make sure the filename 
includes your model name. Table 1 details information that should be supplied as global 
attributes (if supplying flows in netcdf format) or header lines (if supplying flows as a csv).  

Please supply model outputs as an array of river flows. Columns should be the year, month 
and day followed by flows for each of the MIP catchments (preferably with gauging station 
numbers in ascending order). Please supply any missing values as -1, with an explanation 
for why these could not be simulated. 

Template model output files have been provided on JASMIN (link to group space here), with 
an example of what this looks like in Figure 1.    

 

Table 1. Information that should be supplied as global attributes / as a header alongside simulated flows.  

csv 
line 
no. 

Name Description Example 

1 title Short title describing model 
runs 

Grid-to-Grid (G2G) daily 
mean flows (m3 s-1) 
covering 1990-2019, 
generated for the Hydro-
JULES MIP 

2 creator_name Name of person carrying out 
the model runs 

Rosanna Lane 

https://hydro-jules.org/sites/default/files/2025-04/Hydro-JULES%20MIP_optional%20extra%20runs%20with%20HadUK-Grid_April_2025.pdf
https://catalogue.ceh.ac.uk/documents/8344e4f3-d2ea-44f5-8afa-86d2987543a9
https://catalogue.ceh.ac.uk/documents/8344e4f3-d2ea-44f5-8afa-86d2987543a9


3 creator_institution Primary institution of person 
carrying out the model runs 

UK Centre for Ecology and 
Hydrology (UKCEH) 

4 creator_email Email address of person 
carrying out the model runs 

roslan@ceh.ac.uk 

5 date_created dd/mm/yyyy 01/04/2025 
6 input_PE CHESS-PETI or CHESS-PET CHESS-PETI 
7 input_precip This should be HadUK-Grid HadUK-Grid 
8 input_temperature This should be CHESS-MET CHESS-met 
9 time_period_start Start date of model outputs, 

given as DD/MM/YYYY 
01/01/1990 

10 time_period_end End date of model outputs, 
given as DD/MM/YYYY 

31/12/2019 

11 model_name Full name of model Grid-to-Grid (G2G) 
12 model_reference Reference to use when 

discussing model 
Bell et al. (2009) Use of soil 
data in a grid-based 
hydrological model to 
estimate spatial variation in 
changing flood risk across 
the UK. JoH, 377(3-4), 335-
350. 

13 model_spatial_resolution Resolution (specify if 
catchment, HRU-based or 
gridded model) 

1km grid 

14 model_timestep_minutes Model time step in minutes 
(i.e. 1440 if run at a daily 
resolution) 

15 

15 model_calibration details of model calibration uncalibrated. G2G is mainly 
parameterised using spatial 
datasets of landscape 
properties (e.g. HOST soil 
types) rather than via 
catchment calibration. 

16 model_setup details of model setup  Here, the model has been 
run for each 1km grid square 
across Great Britain, and 
flows have been extracted 
for grid squares which best 
relate to the locations of 
gauging stations. 

17 model_MIP_notes Any model specific notes 
that are relevant for the MIP 

G2G simulates naturalised 
flows on a 1km grid and is 
therefore not expected to 
match observations for 
catchments with heavily 
modified flow regimes or 
small areas.   



 

 
Figure 1. Example of a model output file in .csv format.  

 

4. Where to put results and how they will be analysed 

UKCEH will provide JASMIN storage for model outputs – details to be provided. We will run 
analysis against NRFA daily flow data and make the analysis and analysis tools available to 
all MIP contributors.  

For both the 30-year and the 10-year daily flow simulation periods we will use some or all 
of the following metrics: Q5/95, Nash-Sutcliffe, Kling Gupta, bias, absolute error, r2, 
Fourier transform/spectral analysis, peak over threshold analysis. 

 

5. Getting involved 

This MIP will pull together river flow outputs from a wide range of UK hydrological models, 
generating a valuable dataset. Our analysis of these outputs will help to inform 
understanding of hydrological process representation in models across flow regimes and 
catchment types. We will gather model outputs from participants through 2025 and begin 
analysis in 2026. If you have a model which is suitable for inclusion in the MIP, or any other 
queries, please contact us on hydrojules@ceh.ac.uk. 

mailto:hydrojules@ceh.ac.uk


 

6. Guidelines 

Participants involved in the MIP are committing to the following guidelines: 

- To understand and follow the modelling protocol, including the guidance on 
submitting model data and meta-data (see section 3). 

- To ensure the suitability of their model and to conduct required internal quality 
checks before submission.  

- To submit model output according to the prescribed timelines. 
- All submitted data will be made openly available (with the expectation of 

appropriate citation in the MIP outputs and any future use).  
- To be available to provide additional information on their model and setup as 

required for the MIP output publication. 

 

 


