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4- German Research Centre for Geosciences (GFZ)
5- Jet Propulsion Laboratory (JPL)
6- Center for Space Research (CSR)
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1- Ground Water Storage (GWS)
2- Gravity Recovery And Climate Experiment(GRACE)
3- GLDAS
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1- Climate Hazards Group InfraRed Precipitation with
Station data(CHIRPS)
2- Water Table Fluctuation(WTF)
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3- Water Table Fluctuation Method
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1- National Aeronautics and Space Administration

(NASA)
2 - Deutsches Zentrum fir Luft- und Raumfahrt(DLR)
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2- Software defined storage(SDS)
3- Markov Chain Monte Carlo(MCMC)
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Abstract

Overexploitation of groundwater resources has led to a decline in the groundwater table in the Birjand plain
aquifer. In this study, changes in groundwater storage were investigated using GRACE and GRACE-FO satellite
data, while annual precipitation was assessed using CHIRPS satellite data on the Google Earth Engine platform
over the period from 2003 to 2024. Groundwater recharge was estimated from time series of water storage using
the Water Table Fluctuation (WTF) method.The results of the GRACE and GRACE-FO data analysis showed
that the maximum increase in groundwater level relative to the long-term average, approximately 7 cm, occurred
in February 2005, while the greatest decline, around 25 cm, was recorded in December 2023. The net
groundwater recharge rate over the 21-year study period varied between 3 and 12 cm per month, with an average
of 4.6 cm per year.This study demonstrates that satellite-based GRACE data provide a reasonably accurate
estimation of groundwater storage variations and can effectively reflect monthly trends in groundwater changes
in data-scarce regions. As such, these data can serve as valuable tools for informed decision-making in water
resource management.
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