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1 -Gravity Recovery and Climate Experiment
2 -Global Land Data Assimilation System
3- Terrestrial Water Storage
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2 -Soil moisture
3 -Snow water equivalent
4 -Canopy storage
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2- Water storage changes
3- Non-hydrological Mass changes
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Abstract

Determining groundwater storage changes, especially in arid and semiarid areas, is a vital issue for
groundwater management and planning. GRACE satellite produces changes in water storage with 1 degree
spatial resolution using Earth's gravity field changes. In this study, it is tried to evaluate monthly groundwater
storage changes between August 2002 and June 2016 in two pixels of one square degree of Khorasan Razavi
province, which cover the whole area or parts of 6 aquifers using data from four GRACE satellite information
processing centers named CENS, CSR, GFZ and JPL. Utilizing amount of Terrestrial Water Storage (TWS)
obtained from GRACE satellite data, with data of soil moisture, snow water equivalent and canopy water storage
derived from the GLDAS model which are presented with 1 degree spatial resolution on a monthly basis lead to
estimates of monthly groundwater level changes. An estimation of monthly changes in groundwater level of the
GLDAS model was obtained at a 25 degrees resolution in order to compare with the results of the GRACE
satellite data. Observational data containing monthly groundwater level changes from the piezometric wells of
the study area were used to validate the results. The results show that data of GRACE (CENS) with (RMSE =
14.35 cm and MAE = 12.645 cm) are the weakest estimation of groundwater level changes. While the GRACE
(JPL) data with  RMSE = 5.708 and MAE = 5.038 shows the best estimation. It should be noted that the
GLDAS model data with a resolution of 0.25 degree with an RMSE of 2.350 cm and a MAE of 1.826 cm shows
a more appropriate estimate than the GRACE data types. GRACE data (CSR) showed the most favorable
prediction of the trend of monthly changes in groundwater level by presenting a trend of -0.089 cm / month.
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