
Mass Source Variations Datasets 
 

We use estimates of the contributions of mass changes of  the Antarctic and Greenland ice sheets 
(AIS and GIS, respectively), glaciers (GLA), and land water storage (LWS). We define LWS 
anomalies as water mass changes outside glacierized areas: the sum of water stored in rivers, 
lakes, wetlands, artificial reservoirs, snow pack, canopy and soil (groundwater). For each of the 

barystatic contributions we use four different estimates.  
 
One of the main sources of observations of Earth's mass changes is the satellite mission Gravity 
Recovery and Climate Experiment (GRACE) and its follow-on mission (GRACE-FO). We use 

GRACE mass concentrations (mascons) over land as estimates of changes in AIS, GIS, glaciers 
and LWS. To avoid methodological biases, we use mascon solutions from two different 
processing centers:  

• RL06 from Center for Spatial Resarch (CSR) (Save et al 2016; 2020), 

• RL06 v02 from Jet Propulsion Laboratory (JPL) (Watkins et al, 2015; Wiese et al, 2019 
To isolate the individual contributions of AIS, GIS, LWS and GLA in the GRACE mascons, we use 

an ocean-land-cryosphere mask, which delineates the drainage basins of the ice sheets, the 
glaciers. 
 
Apart from GRACE data, we use seven other datasets in our analysis, from which five are 

independent of GRACE and two are partly based on GRACE. 
For LWS, we use data from two global hydrological models:  

• PCR-GLOBWB (GWB) (Sutanudjaja et al., 2018)  

• WaterGAP (WGP) (Caceres et al., 2020).  
WGP also incorporates a time series of glacier mass variations from the global glacier model 
of Marzeion et al. (2012). We use our ocean-land-cryosphere mask to separate the LWS and 

GLA estimated from WGP. 
For GLA, in addition to the WGP model simulations, we also use observational estimates from 
Zemp et al. (2019), which are based on an extrapolation of glaciological and geodetic 
observations. 

For the GIS and AIS, we use observation- and model-based data from Mouginot et al. (2019) 
and Rignot et al. (2019), respectively. We refer to these as UCI datasets, since they were both 
developed at the University of California at Irvine (UCI). 
We also use AIS and GIS estimates from the ice sheet mass balance inter-comparison exercise 

(IMBIE, Shepherd et al.,2018;2020), which combines ice sheet mass balance estimates 
developed from three different techniques (satellite altimetry, satellite gravimetry and the input-
output method).  

 
 

Contr Dataset Temporal 
range  

Source Dependence on 
GRACE 

Acronym 

All CSR mascon 
RL06 

2003-2020 observations GRACE CSR 

JPL mascon RL06 2003-2020 observations GRACE JPL 

AIS IMBIE 2018 1993-2017 ensemble datasets Hybrid IMB 

Rignot 2019 1979-2017 observations + 
model 

Independent UCI 

GIS IMBIE 2020 1993-2017 ensemble datasets Hybrid IMB 

Mouginot 2019 1972-2018 observations + 
model 

Independent UCI 



Glaciers Zemp 2019 1962-2016 observations + 
model 

Independent ZMP 

WaterGAP 1958-2016 glaciers model Independent WGP 

LWS WaterGAP 1958-2016 hydrological model Independent WGP 

PCR-GLOBWB 1948-2016 hydrological model Independent GWB 
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