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Abstract

Precipitation, as one of the main components of the
hydrological cycle, plays a significant role in the processes
related to water resources management, environmental
protection, and weather disaster management. Due to lack of
or limited access to widespread rainfall data in the country, the
use of global rainfall data obtained from remote sensing and
modeling can be very useful in analyzes required in the field
of water resources management. This paper evaluates the
accuracy of the latest global precipitation databases resulting
from reanalysis and satellite data with high spatial resolution
(ERA5-Land, GSMaP, IMERG, MSWEP and CHIRPS) in
estimating precipitation at different time scales in Iran. For this
purpose, rainfall data in 70 synoptic stations in the country
were used for the period of 2000 to 2018, and the performance
of the databases in question was investigated at daily, monthly
and annual time scales, separately for 6 different climatic
regions. The results showed that the rainfall estimation in these
databases is more accurate for the rainiest regions of the
country than the dry regions, and generally the accuracy of the
rainfall estimation is higher in the rainy months of the year than
in the dry period of the year. In general, better performance
was recorded by the GSMaP database in estimating daily
rainfall and by the MSWEP database in estimating monthly
and annual rainfall in Iran compared to other databases;
However, the accuracy of each database depends on the desired
time scale and the climatic region under investigation, which
must be taken into account.
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Table 1- Description of climate zones used in the study
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Climate zone Climate description Location in Iran Number of stations

Cold and temperate semi-arid
Cool and sub-humid
Warm and semi-arid

Mild and humid
Warm and arid
Warm and hyper-arid

OO~ WN PR

North-west 11

West 13
North-east 7

North 7
South-west 11

Center, east and south-east 21
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Table 2- Characteristics of satellite and reanalysis precipitation data evaluated in the study
L P PR [PV N 5 VS PR PE PN PR FY-H ERGA WL TP, g PRYS

Product Type Version  Time range Tempo_ral Spat|al_ Reference

resolution resolution
ERA5-Land  Reanalysis - 1950-present 1 hour 0.1° Mufioz-Sabater et al. (2021)
GSMaP Satellite 8 1998-present 1 hour 0.1° Kubota et al. (2020)
IMERG Satellite 7 2000-present 30 minuets 0.1° Huffman et al. (2023)
MSWEP Satellite 2.8 1979-present 3 hours 0.1° Beck et al. (2019a)
CHIRPS Satellite 2 1981-present 1 day 0.05° Funk et al. (2015)
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Table 3- Domains of rainfall classification for
calculation of categorical statistics
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Table 4- Detection metrics of daily rainfall estimation for different datasets by rainfall classes
o9, e (WS SWSE 41 it (Sl goluly wiljg, (0,1 gaaib cd5 s padls -F Jou

Statistic Rainfall class ERA5-Land GSMaP IMERG  MSWEP CHIRPS
Noltiny rainfall 0.90 0.96 0.92 0.91 0.92
Light rainfall 0.47 0.46 0.44 0.24 0.21
POD Moderate rainfall 0.53 0.46 0.46 0.21 0.33
Heavy rainfall 0.35 0.29 0.40 0.10 0.19
No/tiny rainfall 0.02 0.03 0.03 0.06 0.06
Light rainfall 0.75 0.63 0.77 0.84 0.85
FAR Moderate rainfall 0.55 0.45 0.55 0.81 0.72
Heavy rainfall 0.50 0.36 0.48 0.86 0.66
Noltiny rainfall 0.89 0.93 0.89 0.86 0.87
Light rainfall 0.19 0.26 0.17 0.11 0.09
csl Moderate rainfall 0.32 0.34 0.29 0.11 0.17
Heavy rainfall 0.25 0.25 0.29 0.06 0.12
No/tiny rainfall 0.92 0.99 0.95 0.97 0.98
Light rainfall 1.99 1.29 1.98 1.47 1.40
= Moderate rainfall 1.24 0.87 1.06 1.09 1.22
Heavy rainfall 0.75 0.54 0.80 0.96 0.65
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Table 5- Linear slope of annual time series of daily precipitation accuracy metrics for different datasets
(bolds are statistically significant at the 5% level)

3513590 SLEWI Lol (gl dilje) 9,k C85 (25l oas s AVl Ol (I cond 0 g

Statistic ERA5-Land GSMaP

IMERG MSWEP CHIRPS

NRMSE 0.0917 -1.2477
RB 0.7679 2.0255
RAB 0.3832 -0.9121
CcC -0.0003 0.0070

-0.1433 -0.1274 -0.8529
0.0865 -0.6227 -1.0085
0.4113 -0.1323 -1.0682

0.0021 -0.0026 0.0002
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Fig. 7- Box plot of monthly precipitation in stations based on observed and database data (small points show
individual stations colored by climate zones and big red point shows average of all stations)
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