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Assessment of Groundwater Recharge in the Central Plateau of Iran Based
on GRACE and ERA5-Land Datasets

Abstract

Groundwater is the primary water source in Iran's Central Plateau; however, excessive abstraction and
limited natural recharge have led to a severe water crisis. In this study, annual groundwater recharge
was estimated by integrating GRACE satellite data (for terrestrial water storage changes), ERA5-Land
reanalysis data (for precipitation and actual evapotranspiration), and ground-based observations over
the period 2004-2018. Results showed that mean annual recharge across most of the Central Plateau
ranges from O to 4 mm, while reaching up to 134 mm yr~ * along the Alborz and Zagros foothills.
Validation against synoptic station data (correlation coefficient = 0.81) and piezometric observations
from Qazvin Plain confirmed the high reliability of satellite-based datasets. Continuation of current
abstraction rates will exacerbate the severe unsustainability of groundwater resources in the region.

Keywords: Groundwater recharge, GRACE, ERA5, Central Plateau of Iran, Water resources
management
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