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4 Downscaling

5 NASA Jet Propulsion Laboratory

6 German Research Centre for Geosciences
7 Center for Space Research

§ Mascon

9 Global land data assimilation system
10 WaterGAP hydrology model
11 Soil and water assessment tool
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! Gravity Recovery and Climate Experiment (GRACE)
2 Terrestrial water storage
3 Ground water storage
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! Precipitation
2 Aquifer depletion
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2 Soil moisture storage

3 Snow water equivalent

4 Canopy water storage

3 Evapotranspiration

6 National Aeronautics and Space Administration
7 Water level
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I Center for Space Research
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I Cross-correlation
2 Bilinear interpolation
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Abstract

Groundwater storage (GWS) of the aquifers is one of the most important sources of the drinking water supply
and the required water for agriculture in Iran. The population of Tehran province is more than 9 million and
the southern half of Tehran has a semi-arid climate with little rainfall. Besides, in the semi-humid northern part
of Tehran and the foothills, the average rainfall is not very significant, so it is very difficult to compensate for
the discharged groundwater. Therefore, it is important to closely monitor the changes in GWS of the province.
Today, GRACE twin satellites are suitable tools that can help us to estimate and evaluate the monthly changes
of GWS with the help of hydrological models. In addition, observations of piezometric wells are also very
necessary for such studies. GRACE satellites immediately sense the changes in the gravity of a region due to
the changes in the terrestrial water storage (TWS), but in the observations of the wells such changes are
received with a delay. In this research, in order to investigate the long_term changes of GWS in Tehran, three
types of data with a monthly rate have been used from January 2004 to December 2016. First, TWS changes
were obtained using Grace-Mascon data, which were published in the form of grid points with a spatial
resolution of 0.25 degrees, and then global land data assimilation system (GLDAS), with similar spatial
resolution, was used to estimate the other parameters which were not relevant to groundwater. Finally, GWS
changes were calculated by subtracting these two sets of data. Furthermore, monthly well water level
observations were used to evaluate the correlation. In order to evaluate the correlation, the time delay between
the time series of well water changes and those of GWS ones was obtained by cross-correlation. The highest

correlation coefficient of the time series of wells is 0.72 and the average correlation coefficient is 0.21.

Key words : Groundwater storage, terrestrial water storage, GRACE, GLDAS, cross-correlation.
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