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1. Objectives

Inter-annual and seasonal variations in total and ground water storage (TWS and GWS) are functions of rainfall, rates of runoff and
evapotranspiration as well as soil moisture and GWS capacity. TWS changes are indicative of the magnitudes of the annual and inter-annual water
cycles in Canada and its major river basins. In this study, we aim to quantify inter-annual TWS and GWS variations in three Canadian river basins
(Mackenzie, Saskatchewan and Assiniboine), and seasonal variation in Canada using Release 5’s monthly Earth’s gravity models derived from
GRACE (Gravity Recovery And Climate Experiment satellite mission) observations by the CSR, University of Texas, USA for the period of 2003-2012.
The national TWS and GWS variations are shown as four seasonal maps of the GRACE-only and the GRACE combined with a land surface model for
Jan.-Mar., Apr.-Jun., Jul.-Sep., and Oct.-Dec. averaged over 2003-2012. The inter-annual TWS and GWS variations for the three basins are shown
as 10-year water-thickness-equivalent time series representing average water storage anomalies over the respective basins. The GRACE satellites
do not directly observe the GWS variation, which needs to be separated from the GRACE TWS variation by removing surface water (SW) storage
components: soil moisture, snow and ice, lake and river water storage variations. For the GWS separation, we use the SW storage variation

predicted by the US NASA’s Global Land Data Assimilation System (GLDAS) NOAH model and the NRCAN’s Ecological Assimilation of Land and

Climate Observations (EALCO) model.
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Mackenzie River Basin
Time Series - GWC CSR05 GLDAS 2003-2012

Mackenzie River Basin
Time Series - TWC CSR0S 2003-2012

Mackenzie River Basin
Time Series - GWC CSRO5 EALCO 2003-2010
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Saskatchewan River Basin
Time Series - TWC CSR05 2003-2012

Saskatchewan River Basin
Time Series - GWC CSR05 GLDAS 2003-2012
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Saskatchewan River Basin
Time Series - GWC CSR05 EALCO 2003-2010

Assiniboine River Basin
Time Series - GWC CSR05 EALC0 2003-2010

Assiniboine River Basin
Time Series - TWC CSR05 2003-2012
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Assiniboine River Basin
Time Series - GWC CSR05 GLDAS 2003-2012
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