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Brief summary of the dataset
UK-SCAPE (UK Status, Change And Projections of the Environment; ukscape.ceh.ac.uk) is a five-year programme funded by the Natural Environment Research Council as part of a National Capability Science Single Centre award.
Work Package 2 of the programme included research into the impacts of climate change on water quantity (particularly river flow) across Britain. The associated datasets provide Grid-to-Grid (G2G) hydrological model estimates of
· monthly mean river flow (m3s-1);
· annual maxima of daily mean river flow (m3s-1), for water years (October – September);
· annual minima of 7-day mean river flow (m3s-1), for years spanning December – November;
on a 1km x 1km grid across the UK. The river flows provided here are generated using the G2G model for Great Britain driven by observation-based meteorological data. A complementary dataset provides G2G model estimates of river flows across Great Britain when driven by UKCP18 Regional (12km) climate projections ( https://doi.org/10.5285/18be3704-0a6d-4917-aa2e-bf38927321c5). Similar datasets will provide G2G model estimates of river flows across Northern Ireland (https://doi.org/10.5285/f5fc1041-e284-4763-b8b7-8643c319b2d0 and https://doi.org/10.5285/76057b0a-b18f-496f-891c-d5b22bd0b291 ). 
To aid interpretation, two additional spatial datasets are provided:
· Digitally-derived catchment areas on a 1km x 1km grid;
· Estimated locations of flow gauging stations on a 1km x 1km grid, and station information in a csv file.
Hydrological model – Grid-to-Grid (G2G)
The G2G is a national-scale hydrological model that typically runs on a 1km x 1km grid (aligned with the GB national grid), at a 15-minute time-step, across Great Britain (Bell et al. 2009).  It provides output consisting of spatially consistent gridded estimates of natural river flows for gauged and ungauged rivers across GB. G2G generally uses spatial datasets in preference to parameter identification via calibration, and where model parameters are required (such as the kinematic wave speeds used in lateral routing) nationally-applicable values are used. Thus, calibration has not been used to identify separate model parameters for individual catchments. The effect of urban and suburban land-cover on runoff and downstream flows is accounted for by the model.
Previous performance assessments show that G2G simulates river flows reasonably well, performing best for catchments with a natural flow regime (little anthropogenic influence) and a flow record that is considered accurate, but less well where the regime is influenced by artificial abstractions/discharges and where the sub-surface hydrology is unusually complex (e.g. Bell et al. 2009, Rudd et al. 2017, Formetta et al. 2018).
G2G requires input time-series of precipitation and potential evaporation (PE), plus time-series of daily min and max temperature for the optional snow module (Bell et al. 2016), which is used here.
G2G flow estimates are provided as monthly mean flows (m3s-1), annual maxima of daily mean flows (m3s-1), and annual minima of 7-day mean flows (m3s-1), for every non-sea (and non-tidal) 1km x 1km grid box with a catchment area of at least 50km2.
[bookmark: _Ref505856134]G2G model input data
The meteorological variables used by G2G are: 
· Daily 1km grids of precipitation (CEH-GEAR; Tanguy et al. 2016);
· Monthly 40km grids of PE for short grass (MORECS; Hough and Jones 1997);
· Daily 1km grids of min and max temperature (Met Office 2019).
The precipitation data are divided equally over each model time-step within a day, and the PE data are divided equally over each model time-step within a month and copied down to the 1km grid.  The temperature data are temporally downscaled through the day using a sine curve (Bell et al. 2016).
The spatial data, such as topography and soil data, used to configure G2G are as in Bell et al. (2009).

How to use the datasets
· [bookmark: _Toc388621375][bookmark: _Ref386814377]The G2G model provides natural flow estimates for the historical period, which can be compared to observed (gauged) river flows (for example from the National River Flow Archive, NRFA; nrfa.ceh.ac.uk). 
· This set of G2G monthly mean flow estimates can be considered updates to MaRIUS-G2G-MORECS-monthly flow data (Bell et al. 2018).  The main differences are the shorter period (1980 to 2011) used here, some changes to the land-sea mask, and minor changes to the discretised river flow network to improve the G2G model catchment areas (thus the additional spatial datasets provided here may differ in places to those provided with the MaRIUS datasets).
· The river flow data provided here can be analysed alongside the equivalent dataset of river flows driven by UKCP18 Regional (12km) climate projections   (https://catalogue.ceh.ac.uk/documents/18be3704-0a6d-4917-aa2e-bf38927321c5 )
· An additional dataset of flow gauging station locations identifies a 1km x 1km G2G grid cell chosen to best represent the location of each NRFA gauging station (with a catchment area >= 50km2).  The most appropriate G2G grid cell is identified as the one that is closest in terms of geographical location and catchment area, and additional checks have been undertaken to ensure that the G2G flows are for the correct river tributary, and not for a nearby river with a similar catchment area.  Despite these checks, in some cases the derived catchment area draining to the 1km x 1km river grid cell will be different to the “observed” NRFA catchment area. This problem can particularly affect smaller catchments, for which discretisation to a 1km x 1km grid can lead to proportionally larger errors.
Format of the gridded datasets
The 1km x 1km gridded data are stored in one NetCDF4 format file for each variable, following CEH gridded dataset conventions. The file naming convention is as follows:
	Data
	Name of NetCDF file
	Years available

	monthly mean river flow 
	G2G_GB_mmflow_obs_1980_2011.nc
	Dec 1980-Nov 2011

	annual maxima of daily mean river flow
	G2G_GB_amaxflow_obs_1980_2011.nc
	Oct 1981-Sep 2011

	annual minima of 7-day mean river flow
	G2G_GB_aminflow_obs_1980_2011.nc
	Dec 1980-Nov 2011


Data are provided for a 700km × 1000km spatial domain on the GB National Grid from lower left corner (0,0) to top right (700000,1000000) (in metres).  Values for each 1km x 1km grid box represent the centre of the grid box (i.e. the lower left corner pixel is (500,500)). G2G values are only provided for non-tidal river cells with a catchment area >=50km2, and set to missing (-9999) elsewhere.  The time stamp in the NetCDF files is “days since 1900-01-01”, and the monthly mean flows are nominally assigned to the first day of the month.   The annual minima/maxima flow values are nominally assigned to the start year of the 12-month period over which they are calculated, e.g. the annual maximum flow assigned to 1981 is for 1/10/1981–30/9/1982 (water years), while the annual minimum flow assigned to 1981 is for 1/12/1981– 30/11/1982 (Dec to Nov years).
To aid use of the flow data, two further datasets are provided:
1. Digitally-derived catchment area (km2) draining to every 1km x 1km grid box (UKSCAPE_G2G_GB_CatchmentAreaGrid.nc). This is derived on a 1km resolution across Britain (Davies and Bell, 2009).
2. Estimated locations of river flow gauging stations on the 1km x 1km grid (UKSCAPE_G2G_GB_NRFAStationIDGrid.nc), with station information in a csv file (UKSCAPE_GB_NRFAStationIDs.csv).  The 1km x 1km grid provides the best locations corresponding to 1038 gauging stations, referenced by their integer NRFA station number (nrfa.ceh.ac.uk).  At these locations, the G2G flow estimates can be compared to observed river flows.  The (integer) file format sets station to 0 for land, -9999 for sea, and the NRFA station number at gauging station locations.  Station information for 18 additional stations is included in the csv file; these are each located in the same 1km cell as one of the stations in the grid (as detailed in the comments column of the csv file). 
Both of these datasets are similar to those provided with the MaRIUS G2G dataset (Bell et al. 2018), but the versions here take account of minor changes to the G2G model setup since then.
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