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Abstract: Groundwater storage is an important parameter in water resource manages andresearch  of land—sur-
face processes and hydrological cycle. However, the traditional instruments are very difficult to monitor global
high temporal-spatial groundwater water storage and its variability without a comprehensive global monitoring
network of hydrological parameters due to high cost and high labor intensity. The recent Gravity Recovery and
Climate Experiment (GRACE) mission provides a unique opportunity to directly measure the global groundwa-
ter storage and its change at multi—scales from August 2002 to February 2011. In this paper, the global terrestri-
al water storages with monthly resolution are derived from approximate 10 years of monthly GRACE measure-
ments (2002 August-2011 February) , and the groundwater is obtained with subtracting the surface water,
snow, ice and canopy water, from total terrestrial water storages using the GLDAS (Global Land Data Assimi-
lation System) model. Results have shown that significant annual variations of groundwater storages are found
at the globe with amplitude of up to 50 mm. in Southeast Asia, northern Amazon, while in South Australia and
North Africa the annual amplitude is about 10 mm. The secular trends of groundwater storage are also observed
at specific areas. For example, in northern Amazon, the groundwater storage is increasing at about 6mm/a due
to recent floods, in La Plata, the groundwater storage is declining at about 7.5 mm/a because of drought, in
Turpan Basin, the groundwater storage is declining at about 3.1 mm/a, and in North China Plain, the ground-
water storage is declining at about 4.8 mm/a.

Key words: Groundwater storage; Water Cycle; GRACE ; GLDAS



