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The goal of this study, is to evaluate temporal (monthly) and spatial (in both
point scale (40 synoptic stations) and region scale (30 river basins and four
climate zones) global propitiation products with observational values in Iran as
case study. To this end, first observational data (100 synoptic on a daily scale)
and global precipitation products including ERA5, MRRRA2, GLDAS and
TERRA (with different spatial resolution on a monthly scale) during the period
of 1366-1398, were collected and extracted. Then, the stations and river basins
were classified based on aridity index. Statistics criteria's such as coefficient of
determination (R2), normalized square root mean square error (NRMSE) and
mean oblique error (MBE) were used to compare the data products with
observational data. The results of the criteria in point scale showed that the
TERRA products in all seasons except summer and in the Hyper-arid, Arid and
Semi-arid climate, with an average of 70 precent correlation coefficient higher
than 0.5 (R) and 90 precent error rate less than 0.5 (NRMASE) showed a better
performance than the rest of the products and in the Humid climate zones of the
ERADS product. In region scale, it also showed that TERRA product in Hyper-
arid, ERA5, MRRRA2, GLDAS and TERRA products in Arid climate zones,
ERAS5 and TERRA products in Semi-arid climate and ERA5, TERRA and
MERRAZ2 showed more suitable efficiency in Humid climate with an average of
80% correlation coefficient higher than 0.5 and 70 precent error rate less than
0.5. Consequently, the TERRA and MERRAZ2 product in point, region and
climate has had good performance.
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Figure 1. The location of river basins and synoptic stations
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Table 1. Classification of selected synoptic stations based on aridity index during the period of 1366-1398

Average Average

Czllmate Station Longitude Latitude Precipitation Evaporationtranspiration A”dlty
ones . index
(mml/year) Potential (mm/year)

Zabol 61.48 31.03 52.58 3904.55 0.013

Bam 58.35 29.10 55.60 3224.40 0.017

Anar 55.25 30.88 69.42 3097.03 0.022
Hyper-Arid  Jask 57.77 25.63 119.83 5040.25 0.024
Khorbibank 55.08 33.78 78.72 3310.86 0.024

Tabass 56.92 33.60 80.75 3304.76 0.024
Chahbahar 60.62 25.28 118.06 4720.58 0.025
Iranshahr 60.70 27.20 109.12 3563.33 0.031

Kerman 56.97 30.25 126.71 3909.60 0.032
Bandarlenge 54.83 26.53 131.56 3532.27 0.037

Garmsar 52.35 35.23 114.48 2915.25 0.039

Zahedan 60.88 29.47 76.52 1882.24 0.041

Ghom 50.85 34.70 142.96 3130.49 0.046

Saravan 62.33 27.33 110.10 2253.75 0.049

Abadan 48.25 30.37 159.30 2867.94 0.056

Sirjan 55.68 29.47 139.88 2285.93 0.061
Boushehr 50.83 28.98 246.70 3981.90 0.062

Arid Shahroud 54.95 36.42 151.99 2308.18 0.066
Minab 57.08 27.10 211.64 3213.94 0.066

Ghaen 59.17 33.72 165.60 2406.19 0.069

Bostan 48.01 31.71 199.51 2787.67 0.072

Kashmar 58.47 35.20 231.54 2184.27 0.106

Abadeh 52.67 31.18 132.26 1190.93 0.111

Fasa 53.68 28.97 281.17 2319.36 0.121

Sarakhs 61.17 36.53 233.93 1467.23 0.159
Sarpolzohab 45.87 34.45 442.88 2629.92 0.168

Ghochan 58.50 37.07 398.72 2345.84 0.170

Bojnurd 57.30 37.49 264.91 1401.60 0.189
Hamedan 48.72 35.20 302.40 1279.31 0.236

Parsabad 47.92 39.65 281.04 1161.87 0.242
Maragheh 46.27 37.40 289.44 1187.65 0.244

o Mako 44.43 39.33 311.15 1149.03 0.271
Semi-Arid  shahrkord 50.85 32.28 329.44 1195.15 0.276
Sanandaj 46.27 36.25 391.64 1292.32 0.303
Aligodarz 49.70 33.40 425.81 1218.44 0.349
Dogonbadan 50.82 30.35 438.56 1206.99 0.363
Piranshahr 45.15 36.70 691.66 1084.30 0.638

Babolsar 52.65 36.72 909.98 869.06 1.047

Humid Ramsar 50.67 36.90 1267.26 866.33 1.463

Anzali 49.47 37.47 1694.70 799.81 2.119
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Table 2. Classification of river basins based on the aridity index during the period of 1366-1398

Average Average

ng:lae'ge Code Ez:\\éler: ( 10A3rle<z:n2) Precipitation Evaporat?ontranspi ration A"?(;i;;((y
(mml/year) Potential (mm/year)

52  Hamun-Hirmand 33.6 91 3268 0.03

Hyper-Arid 49  Daranjir-Saghand 50.7 93 3372 0.03
29  South Baluchestan 48.5 115 4058 0.03

48 Siahkooh 48.6 80 3102 0.03

25  Helle 21.3 325 2691 0.12

51 Khaf 33.1 186 2464 0.08

45 Hamun-Jazmurian 69.4 104 3270 0.03

46 Lut Desert 206.4 107 3139 0.03

26 Mand 47.8 277 2645 0.1

28 Bandar Abbas 44.8 141 3640 0.04

53  Hamun Meshkil 36.5 120 2727 0.04

Arid 27 Mehr_an-KaI 62.9 169 3133 0.05
24 Jarahi and Zohreh 40.8 315 2095 0.15

47  Central Desert 226.5 174 2651 0.07

41  Namak Lake 92.9 258 1983 0.13

44 Abarghoo-Sirjan 57.1 137 2225 0.06

60  Ghareghoom 44.3 287 2067 0.14

43 Tashk Bakhtegan 315 255 1944 0.13

42 Gavkhuni 41.6 243 1683 0.14

16  Gharesu Gorgan 13 310 2349 0.13

30  Lake Urmia 51.8 330 1235 0.27

17 Atrak 26.4 329 1587 0.21

Semi- 11  Aras 39.8 280 1142 0.25
Arid 23 Karun 66.7 477 1660 0.29
22 Karkheh 51.9 428 1539 0.28

13 Sefidrood 59.2 393 1168 0.34

21 West Border 39.3 509 1625 0.31

15  Haraz-Ghareso 18.8 613 1086 0.56

Humid 12 Talesh 7 1135 942 1.2
14  Haraz-Sefidrood 10.9 1173 963 1.22
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Table 3. Information from four precipitation gridded products used in this study

Data type Source Time Spat'&.ll Meteorological variables Available - Common
scale resolution record record
Precipitation minimum and maximum,
. . . A Temperature, ~
Measurement  Synoptic stations Daily Pointwise Relative humidity wind speed 1987-2019
and daily sunshine hours
ERAS Monthly  0.25°%0.25° Precipitation 1979-2022 1987-2019
GLDAS Monthly  0.25°x0.25° Precipitation 1948-2022
Reanalyzed ° ° R
TERRA Monthly  0.04°%0.04 Precipitation 1958-2022
MERRA2 Monthly  0.625°x0.5° Precipitation 1980-2022
ELINICC N-TYR R
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Figure 6. The results of evaluation criteria of four precipitation gridded products for different basins and
seasons
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