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1. Introduction

Considering the environmental disaster caused by the drying up of a large part of Lake Urmia, the lack of a
dense rain gauge network in the region, and the importance of precipitation information as a primary data in
most water studies, it is necessary to move towards using satellite data to estimate precipitation in different
regions. However, the accuracy of various satellite precipitation databases is not the same for different regions,
and according to the results of past research, they perform differently in each region according to the
characteristics of precipitation and the type of region; therefore, it is necessary to evaluate the accuracy and
validity of these data in different regions. In this regard, in the present research, the accuracy of satellite
precipitation data GPMGSMAP V04 (standard hourly product calibrated with the station data) and GPMIMERG
V06 (final half-hourly product) in the west of Lake Urmia has been investigated. The results of our research
will be valuable to the users of these products in the study area.

2. Methodology

To evaluate the accuracy of satellite data against data from synoptic rain gauge stations, six statistical indices
R, MBias, RBias, Bias RMSE and six dichotomous indices POD, TSS, PC, FBI, HSS, FAR CSI were used in this study.

3. Results and discussion
3.1. Analysis of limited precipitation data at the station scale with statistical indicators

The Biasand RBias indices in the GSMAP productare positive atall stations, while in the GPM-IMERG product
they are negative at most stations, which indicates that the GSMAP product is overestimated and the GPM-
IMERG product is often underestimated. The overestimation of the GSMAP product is much greater than the
underestimation of the GPM-IMERG product, so the GPM-IMERG product is superior. A comparison of the two
indices, mean absolute error (MAE) and root mean square error (RMSE), also shows that the MAE and RMSE
of the GSMAP product are 2.95 and 5.72mm, respectively, while the MAE and RMSE of the GPM-IMERG product
are 1.33 and 2.47mm, respectively. As a result, the GPM-IMERG product is superior.
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3.2. Analysis of comprehensive precipitation data at the station scale with statistical indicators

The two indices Bias and RBias in the GSMAP product are negative in 3 out of 17 stations, while in the GPM-
IMERG product itis negative in 14 stations, which indicates that the GSMAP product has retained the dominant
overestimation format and the GPM-IMERG product has retained the dominant underestimation format.
Comparing the two MAE, RMSE indices, for the GSMAP product are 3.5 and 4.95mm, respectively, while for the
GPM-IMERG product they are 1.73 and 2.51mm, respectively. As a result, the GPM-IMERG product is still in the
superior position.

3.3. Analysis of limited precipitation data at the station scale with dichotomous indicators

The average false alarm ratio (FAR) across the 17 stations in both precipitation products combined is 0.42.
The average probability of detection (POD) across the 17 stations in the IMERG product is 0.73 and in the
GSMAP product is 0.66. Thus, the IMERG product provides a higher frequency of successful detection of
precipitation events when precipitation actually occurs. The average value of the FBI index at 17 stations in the
IMERG product is 1.36 and in the GSMAP product is 1.24, so the IMERG product detects rainy days better than
the GSMAP product.

3.4. Analyzing precipitation data at the station scale with Taylor diagrams

In all 17 stations, the point corresponding to the IMERG satellite is closer to the observed point than the
point corresponding to the GSMAP satellite. Therefore, in terms of Taylor diagram analysis, the IMERG
precipitation product is in a superior position compared to the GSMAP precipitation product.

3.5. Performance analysis of precipitation products at altitude

The performance of the two precipitation products at altitude based on dichotomous indices and statistical
indicators showed that in the altitude range of 1000 to 1500 meters, the two products do not differ much, but
ataltitudes above 1500 and below 100, the performance of the IMERG product is much better than the GSMAP
product, which indicates that the combination of land topography factors in the product algorithm is more
efficient in the study area.

3.6. Probability Density Function (PDF) of 6-hour rainfall intensity

The IMERG product performs better than the GSMAP product in correctly reproducing the PDF of
precipitation tracking events. The overestimation of precipitation events of 0.1-2mm and the underestimation
of precipitation of 5-10mm in 6 hours from the two products should be brought to the attention of algorithm
developers.

3.7. Investigating the performance of products in spatial distribution

The spatial performance of the two products in terms of the spatial distribution of statistical and
dichotomous indicators has relatively similar spatial patterns with high values in the south and north of the
region.

4. Conclusions

1) The IMERG_F product performs better than the GSMaP_G product at 6-hour time scales (less than
daily) in the region. Compared to the station observations, the IMERG_F product underestimates
precipitation, while the GSMaP_G product overestimates.

2) In the Taylor diagram analysis at all stations, the point corresponding to the IMERG_F satellite was
closer to the observed point than the point corresponding to the GSMaP_G satellite, and as a result, the
IMERG_F product is better than the GSMaP_G product.

3) The performance of both products has a relatively similar spatial variability in terms of statistical and
binary indices.
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4) The IMERG_F product can reproduce the PDF of precipitation intensity at a sub-daily scale better than

5)

the GSMaP_G product. In the region, the highest frequency of precipitation occurs in the range of 0-0.1
mm and 5-10mm in 6 hours, and the lowest frequency of precipitation appears at rainfall intensities
greater than 20mm in 6 hours. The IMERG_F product agrees well with station observations in terms of
frequency, when the rainfall intensity is greater than 8mm and less than Imm in 6 hours.

Both satellite precipitation products perform similarly at medium altitudes, but at very high and very
low altitudes IMERG _F performs better than GSMaP_G.
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