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Analysis of spatial and temporal variation of groundwater
storage in Anhui Province using GRACE satellite

XIE Guangkuo, TAO Tingye, MA Min, HU Shang
(School of Civil and Hydraulic Engineering. Hefei University of Technology. Hefei 230009, China)

Abstract; In this paper, Gravity Recovery and Climate Experiment(GRACE) time-varying gravity field
spherical harmonic coefficient files, combined with Global Land Data Assimilation System (GLDAS)
hydrological model are used to invert the spatial and temporal variation of groundwater storage in An-
hui Province from 2003 to 2016. Groundwater time series are analyzed by singular spectrum analysis
(SSA) and then combined with Tropical Rainfall Measuring Mission(TRMM) precipitation data, the
variation patterns of the groundwater storage are analyzed. The results show that the groundwater
storage in Anhui Province changed significantly in 2011 and 2014, with a rate of change of 0. 37 cm/a
from 2003 to 2011, a rate of decrease of —0. 2 ecm/a from 2011 to 2014, and a rate of increase of
1.9 ecm/a from 2014 to 2016. Further study reveals that precipitation is the main factor affecting interannual
and seasonal variation of groundwater storage in Anhui Province. Spatially, Anhui Province shows a gradual
moderating trend from northeast to southwest, with the maximum deficit appearing in northern Anhui at
—7.52 mm/a and the maximum surplus in southwest Anhui reaching 8. 38 mm/a.

Key words: Anhui Province; Gravity Recovery and Climate Experiment(GRACE); Global Land Data
Assimilation System(GLDAS); groundwater storage; singular spectrum analysis(SSA)
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