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Changes in the incidental behaviors are among the most important aspects of global
climate change with significant consequences on human society and the environment.
Monitoring and measuring heavy rainfall events are important for understanding the nature
of severe weather fundamentals and future assessment. In this study, GPM satellite rainfall
data was compared with ground station data to identify heavy daily rainfall (rainfalls of 25
mm or more) in an 8-year period (2014-2021) at 20 synoptic stations. Statistics such as
coefficient of determination (R?), correlation coefficient (R) and root mean square error
(RMSE) were used to compare and evaluate the observational and satellite data.
Comparison of the maps obtained from GPM satellites and ground stations showed that the
spatial distribution of precipitation from two similar bases is the same and the low and high
rainfall areas correspond to the region. GPM satellite detected precipitation zones fit well
so that the spatial correlation coefficient between GPM satellite and observed was 0.81.
The results of the ANOVA test between the average rainfall on the ground and the GPM
satellite showed that due to the low significance level of p-value of 0.000, the assumption
of the same average rainfall between the two databases is rejected and the result is that
there is a significant difference between the average rainfalls in 2 data bases in ground and
satellite stations. Also, the results of Kolmogorov-Smirnov test showed that considering
that the obtained p-value (0.819) is higher than the error value of the test (0.05), then the
difference between satellite precipitation data and ground observations is not significant. In
fact, the rainfall values recorded in the GPM satellite and ground stations provide the same
result, and both statistical populations have a uniform distribution, and there is a relative
correspondence between the satellite data and the observed data of the ground stations, and
the satellite data can be used instead of rainfall data from the stations are used to estimate
damages caused by natural hazards such as floods.
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Extended Abstract
Introduction

Precipitation is the most important hydrological variable that creates a link between the atmosphere and surface
processes (Masoudian, 2013, 73). Therefore, accurate estimation of heavy rains is a very important and effective
factor for planning related to water resources management, flood forecasting and quick warning, and natural
disaster management and reduction. (Sun et al., 2018; Tan et al., 2017; Prakasha et al., 2016). Accurate
estimation of precipitation using meteorological stations is very difficult due to the lack of extensive coverage of
meteorological stations in mountainous and rugged areas, and this has caused geography researchers to turn to
remote sensing and satellite images.

Keywords: Urmia Lake catchment, statistical index, ground rainfall, GPM satellite heavy rainfall

Data and Method

In this research, daily heavy rainfall data and also satellite data GPM satellite precipitation is used. To evaluate
the accuracy and accuracy of GPM satellite precipitation data, with the data measured in terrestrial synoptic
stations and the ability of GPM satellite to detect the amount of precipitation from statistical indices such as
coefficient of determination (R ” 2), correlation coefficient (R), Root Mean Square Error (RMSE), Mean Error
(ME), Nash-Sutcliffe Efficiency (NSCE), Slope, False Alarm Retio (FAR), Probability of Detection (POD)
Critical Success Index (SCI). Analysis of variance (Anova) analysis was also used for significant relationship
between mean precipitation in both terrestrial and satellite databases and Kolmogorov-Smirnov two-sample test
was used to compare between ground and modeled precipitation data.

Results and Discussion

The results of evaluation and validation of rainfall station and satellite data show that, based on the R*2 index,
the coefficient of determination between observed and estimated rainfall is less than 0.50, except for Maragheh
station. The values of the correlation coefficient at the significance level of 0.95 between the observed and
estimated rainfalls by GPM satellite were investigated. The root mean square error (RMSE) shows that the value
of this index is greater than zero in all stations, which indicates the low accuracy of the GPM satellite in
estimating rainfall in the study area. Also, FAR, POD and CSI statistical indicators were checked between the
observed and estimated data of the stations and the results showed that more than 90% of the daily rainfalls were
correctly identified by the GPM satellite. The results of the Kolmograph-Smirnov test also show that the
obtained p-value (0.819) is higher than the error value of the test (0.05), so it can be concluded that the amount
of precipitation recorded in ground stations and modeled using GPM It provides the same result.

Conclusion

In this research, the rainfall data estimated by the GPM satellite was evaluated with the rainfall recorded by the
ground stations as observational data. Comparison of the maps obtained from GPM satellite and ground stations
showed that the spatial distribution of rainfall from two databases is similar and the areas with low rainfall and
high rainfall are consistent with each other. The results of the ANOVA test between the average rainfall on the
ground and the GPM satellite showed that due to the low significance level of the p-value of 0.000, the
assumption of the same average rainfall between the two databases is rejected, and therefore there is a significant
difference between the average rainfall in the ground stations. And there is a satellite. Also, the results of
Kolmograph-Smirnov test showed that considering that the obtained p-value (0.819) is higher than the error
value of the test (0.05), then the difference between satellite precipitation data and ground observations is not
significant.
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Test Statistics®
Precipitation

Most Extreme Differences Absolute .200

Positive .200

Negative -.150
Kolmogorov-Smirnov Z .632
Asymp. Sig. (2-tailed) .819
Exact Sig. (2-tailed) .832
Point Probability 279
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Independent-Samples Kolmogorov-Smirnov Test
Group

Mode! station
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