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Introduction

The Global Streamflow Characteristics Dataset (GSCD) consists of global maps of
17 streamflow characteristics, such as baseflow index, runoff coefficient, and flow
percentiles, providing information about runoff behavior for the entire land surface
including ungauged regions. The maps are unique in that they were derived using a
data-driven (top down) approach based on streamflow observations from thousands
of catchments around the globe, rather than using a physically-based (bottom up)
process model. See Beck et al. (2013, 2015) for further details.

File details

The GSCD_v2.0.nc netCDF-4 file contains, for each streamflow characteristic, maps
of (i) the final estimates (e.g., QMEAN), (ii) the observations (e.g., QMEAN_obs), and
(iii) the uncertainty estimates (e.g., QMEAN_unc). The maps have a 0.05◦ resolu-
tion and are referenced to the World Geodetic Reference System 1984 (WGS 84)
ellipsoid. The observational maps were produced by averaging the values if mul-
tiple catchments encompass a single grid-cell. The netCDF-4 file can be viewed,
edited, and analyzed using most Geographic Information Systems (GIS) software
packages, including ArcGIS, QGIS, and GRASS. The catchments.txt file lists the
catchments used to produce the maps.
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License agreement

By using the dataset you agree to cite Beck et al. (2015) in publications that make
use of the dataset. The dataset is licensed under the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0) license and thus may not be
used for commercial purposes. To view a copy of this license, visit https://
creativecommons.org/licenses/by-nc/4.0/.

Version history

Version 2.0 (January 21, 2021)

Major update featuring a higher resolution, significantly more catchments, and up-
dated predictors. Complete list of changes:

• Resolution increased from 0.125◦ to 0.05◦ to increase the local relevance of
the estimates.

• We used the comprehensive catchment database described in Beck et al. (2020).
Considerably more catchments in Brazil, Chile, and Europe.

• The minimum record length was reduced from 10 to 5 year, to allow numer-
ous Spanish catchments with record lengths of 5–10 year to be included.

• Catchment area upper limit reduced from 10, 000 km2 to 5000 km2, to min-
imize routing-related smoothing effects evident in larger catchments, which
can affect the BFI estimates.

• The aridity-index predictor (AI) was truncated at 5 instead of 10, to reduce
the impact of extremely dry catchments.

• New version of WorldClim (V2.1) for the precipitation (P) and air temper-
ature (TA) predictors. Regional precipitation datasets for the US and New
Zealand no longer used.

• The surface elevation predictor (ELEV) was recalculated based on the MERIT
dataset (Yamazaki et al., 2017) and square-root transformed to improve the
normality of the distribution.

• Added fraction covered by regularly flooded wetlands or lakes predictor ( f RFW)
derived from the Tootchi et al. (2019) dataset.

• Removed the fraction covered by lakes and reservoirs predictor ( f W) and the
fraction covered by glaciers predictor (GLAC) as they were poorly represented
by the catchments.

• The fraction of forest cover predictor ( f TC) was recalculated based on the
Landsat-based Hansen et al. (2013) dataset (V1.1).

• The Normalized Difference Vegetation Index predictor (NDVI) was replaced
with a leaf area index predictor (LAI) as the latter is more hydrologically rele-
vant. The LAI predictor was derived from Copernicus SPOT-VGT and PROBA-
V LAI data (V2; Baret et al., 2016; mean over 1999–2019).

• The snow cover fraction ( f S) was replaced with the snowfall fraction of pre-
cipitation ( f SF). The f SF predictor was calculated according to Beck et al.
(2020, Appendix A therein) using WorldClim data.
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• The geologic permeability predictor (PERM) was recalculated using the GLobal
HYdrogeology MaPS (GLHYMPS) dataset (V2; Huscroft et al., 2018).

• Data provided in netCDF-4 format (instead of GeoTIFF) to reduce the data
volume (from 4.96 GB to 376 MB).

• Added text file (catchments.txt) listing the catchments used to produce
the maps.

• Completely rewrote the code to be more efficient.

Version 1.9 (December 5, 2014)

• This version corresponds to the version described in Beck et al. (2015).
• All flow records were screened for artifacts and/or human influences, and

USA catchments flagged as “non-reference” in the GAGES-II database were
discarded.

• The aforementioned data cleansing decreased the number of available catch-
ments from about 7500 to about 3000, but removed the need for outlier re-
moval.

• Permafrost abundance and fraction of glaciers were added as predictors.
• Snow water-equivalent depth has been replaced with fraction covered by

snow, as the latter has a higher accuracy.
• Uses SoilGrids1km data for the soil-related predictors.
• Increased the number of ensembles from 10 to 20 (reflecting a decrease in

the number of catchments used for testing from 10 % to 5 %), to produce
more reliable median and uncertainty values.

• The land-sea mask has been improved.

Version 1.8 (August 24, 2014)

• Uses regional P data for New Zealand, WWF GLWD-3 data (Lehner and Döll,
2004) for f W, and CGIAR-CSI SRTM and GTOPO30 data for ELEV and SLO.

• Uses aridity index (AI) instead of the reciprocal humidity index (HI).
• Uses square-root transformed mean annual precipitation (Ptrans) instead of

untransformed (P).
• Added topographic wetness index (TWI) as predictor.

Version 1.7 (May 8, 2014)

• Uses PRISM (Daly et al., 1994) meteorological data instead of WorldClim for
the USA.

Version 1.6 (May 6, 2014)

• Uses GAGES-II catchments (Falcone et al., 2010) instead of MOPEX catch-
ments for the USA, increasing the number of available catchments to approx-
imately 7500.
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Version 1.5 (April 29, 2014)

• Added 12 streamflow characteristics (BFI2, BFI3, BFI4, Q5, Q10, Q20, Q50,
Q80, Q90, Q95, T50, and RC).

• Uses catchments with only monthly streamflow data for T50, RC, and QMEAN,
substantially increasing the number of catchments available for training.

• Maps with observed values of the streamflow characteristics now included
(see files with the _obs suffix). These maps contain values for gauged regions
only.

• Uncertainty maps correctly calculated as the per-pixel standard deviation of
the transformed ensemble of estimates.

• Improved the SNOW and f TC predictor data.

Version 1.0 (November 13, 2013)

• Initial release. This version uses the data and methodology described in Beck
et al. (2013).

• Contains only five streamflow characteristics (BFI1, k, Q1, Q99, and QMEAN).
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