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ARTICLEINFO ABSTRACT
Data from six selected synoptic weather stations—Isfahan, Daran, Semirom,
Keywords Nain, Khor, Biabanak, and Kashan—were employed as representative
ERAS—_La_nd samples of the region. Ground station data were sourced from the Iranian
gf:rlwrt)il;[:tllzgpping Meteorological Organization, while ERA5-Land reanalysis data were
Reanalysis data accessed via the Copernicus portal. Precipitation accuracy was assessed by
Isfahan Province comparing monthly estimates from the reanalysis database against ground
station data using the Taylor diagram alongside key statistical indicators
including RMSE, NSE, Mean Error, Bias, and the Wilmott index. To enhance
the reliability of the reanalysis database outputs, a quantile mapping bias
correction technique was applied. Subsequently, to analyze discrepancies in
average monthly precipitation over the 20-year timeframe, both datasets were
mapped using Geographic Information System software to identify areas of
overestimation and underestimation in precipitation as determined by
location. Results revealed that the ERA5-Land reanalysis database generated
highly accurate precipitation estimates for Isfahan province, with a maximum
discrepancy of just 10 mm compared to ground station observations.
Article History: Furthermore, findings demonstrated that the ERA5-Land database performed

?ff:bvgg:zs optimally during winter and autumn. The greatest differences in precipitation
Received in revised form: estimates between the two datasets were noted in the western and northern
18 No 2025 regions of the study area. However, no discernible spatial pattern emerged
Accepted: regarding overestimation or underestimation. Overall, this research concluded
23 No 2025 that the bias-corrected output of the ERAS5-Land reanalysis database
Available online: possesses high accuracy and is well-suited for precipitation estimation in
22 No 2025

Isfahan province.
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Extended Abstract

Introduction

According to various studies, precipitation has high volatility and greater uncertainty in forecasting than
other atmospheric variables, especially temperature. Considering the special importance of precipitation
in the life of living organisms, accurate data without statistical gaps must be available to further
understand it. Since there are numerous limitations in the construction and maintenance of fixed ground
stations, the need for appropriate databases from robust sources is greatly felt. One of these sources is
reanalysis data, which can be used in calculations if their performance accuracy is evaluated.

Methodology

In the present study, after receiving the reanalysis data, due to its NC format, the precipitation data were
converted to text format based on the coordinates of the research stations using R software. Due to the
fact that the unit of measurement was meters for comparison under the same conditions, the precipitation
data was converted to millimeters by multiplying the data by 1000. To evaluate the accuracy of the
ERAS5-Land reanalysis data, which have a much stronger horizontal resolution than the ERAS5 type
(horizontal resolution of approximately 31 km), the Taylor mathematical diagram was used. For this
purpose, the reference for precipitation data was synoptic ground stations. Using the Taylor diagram,
station precipitation data and reanalysis of all six stations were compared. The studies showed that the
raw output of the reanalysis data does not have sufficient quality and accuracy in the study area due to its
high bias. To reduce errors and optimize the data, bias correction was applied using the Quantile Mapping
method. For each station, separated by monthly time scale, a Taylor diagram was drawn as the average
precipitation over the 20-year study period. Then, for each month, separately for each station, the
precipitation calculated by the two databases was compared using R software. The difference in average
precipitation calculated by two ground stations and reanalysis was visually zoned with a geographic
information system, and the amount of difference, overestimation, and underestimation of the ERA5-
Land station was evaluated at each station.

Results and Discussion

According to the comparison between the precipitation data of the two ground stations and the reanalysis,
the evaluation results with the Taylor diagram indicated a high error in the precipitation estimation by
ERAG5-Land in Isfahan province, so that the correlation coefficient value was zero in all months. Based on
the Quantile Mapping method, bias correction optimized the precipitation data with very good
performance, and the correlation coefficient reached 0.97 in some months. According to the graph drawn
in the R software environment, the performance of the reanalysis database compared to the ground station
in different months based on 6 stations in Isfahan province was consistent and had a low error. Zoning the
difference in the average precipitation estimated by the reanalysis database with the synoptic station in the
geographic information system software environment showed that the difference in precipitation between
the two databases was appropriate and acceptable.

Conclusion

The results showed that the ERAS5-Land precipitation data are not able to estimate the precipitation of the
study area directly (raw), but after bias correction using the quantile mapping method, it made a very
good estimate of the precipitation of Isfahan province with a maximum difference of 10 mm compared to
the ground station data. The best performance of the ERA5-Land database is in the winter and autumn
seasons. In terms of spatiality, the maximum and minimal differences of precipitation data between the
two databases have been visible in the west and north of the study area, respectively. No specific spatial
distribution was observed in terms of overestimation and underestimation.
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