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Abstract

Precipitation information plays an important role in calculating aquifer nutrition using mathematical models. In recent years, with the availability of
satellite precipitation data, especially TRMM and GPM satellites, new and innovative methods have been developed to overcome the lack of access to
precipitation data. However, barriers such as data uncertainty also limit these methods. In this study, after correcting the satellite data error, this
information was used as a feed parameter to MODFLOW code, and the groundwater level uncertainty was calculated by different Coppola functions.
Examination of groundwater model outputs showed a 50% reduction in root mean square error index (RMSE). It is worth noting that about 90% of
the aquifer had a difference of less than 10%, about 8% had a difference of 20 to 30% and about 2% of the aquifer had an approximate difference of
80% of the observational data ratio. The mentioned results show the proper performance and with a reliability coefficient of over 90% of the Coppola
functions in calculating the groundwater level uncertainty using satellite precipitation data as the feeding parameter.
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Table 1. General characteristics of Rafsanjan study area

Intake (MCM)
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Table 2. Summary of global satellite-based precipitation products for studies of climate and weather

Product name Agency/Country Scale
GPCP (Adler et al., 2003) NASA/USA 2.5° monthly
CMAP (P. Xie et al., 2003) NOAA/USA 2.5° 5-day
GPCP IDD (Huffman et al., 2001) NASA/USA 1° daily

TMPA (Huffman et al., 2007)
CMORPH (Joyce et al., 2004)
PERSIANN (Sorooshian et al., 2000)
NRL-Blend (Turk & Miller, 2005)
GSMAP (http://sharaku.eor.jaxa.jp)
UBham (Kidd et al., 2003)
PERSIANN-CCS (Hong et al., 2004)

NOAA-Climate Prediction Center/USA
University of Arizona/USA
Naval Research Lab/USA

University of Birmingham/U.K.
University of California Irvine/USA

NASA-GSFC/USA 25 km/3-hourly
25 km/3-hourly
25 km/6-hourly
10 km/3-hourly
10 km/hourly
10 km/hourly

4 km/half-hourly

JAXA/Japan

HE (Scofield & Kuligowski, 2003) NOAA/NESDIS 4 km/half-hourly
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Figure 3. Comparison of 10 years' satellite and ground station of Rafsanjan during 10 years
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Figure 5. Comparison of error measurement criteria before and after correction of satellite precipitation data using
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Table 3. Comparison of groundwater level drop in 2006 to 2016 compared to 2006

Year 2006 2007 2008 2009 2010 _ 2011 2012 2013 2014 2015
In-situ data 025 120 -235 -390 -480 -600 830 -060 -11.10 -1160
Satellite data -0.19 -1.36 -2.26 -3.60 -4.65 -5.80 -8.02 -9.20 -10.50 -11.32
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