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Figure 1. Location of the study area and location
of stations in West Azerbaijan province
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Table 1. Mean Rain erosivity indices in stations equipped with rain Recorder

Variable
Stations p(mm) El® ()'\/’éi':all)mm R (mm)  Fe(mm)  MFa(mm)  MFt (mm)
Maku 349.37 159.94 18.57 18.15 46.26 36.74
Khoy 309.74 71.17 19.07 18.75 44.41 33.62
Urmia 310.97 138.33 27.57 25.65 54.24 38.77
Salmas 263.64 100.84 15.99 15.64 37.96 28.75
Piranshahr 679.52 206.76 44.82 35.34 114.15 88.15
Sardasht 820.96 312.95 53.49 54.77 138.23 113.46
Mahabad 372.25 132.54 24.79 24.25 57.94 47.35
Tekab 318.18 93.25 15.59 15.45 47.34 39.25
Naghadeh 350.59 148.09 28.54 26.69 59.97 44.42
GhareZiaeddin 319.35 88.71 15.37 15.52 44.24 37.52
Chalderan 444.32 111.57 23.71 21.79 59.89 49.76
Bukan 362.53 83.20 19.73 19.51 56.44 46.21
Kahriz 333.33 96.36 34.38 32.84 59.10 39.18
Average 402.67 134.13 26.28 24.95 63.09 49.48
Maximum 820.96 312.95 53.49 54.77 138.23 113.46
Minimum 263.64 71.17 15.37 15.45 37.96 28.75
CV (%) 40.34 48.83 44,74 44.10 46.45 48.61
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Table 2. Correlation matrix of studied indices

Index Elso P Fa MF, Ft MF;
R index 1 - - - - -
P 0.89" 1 - - - -
Fa 0.85™ 0.88™ 1 - - -
MF, 0.89™ 0.98™ 0.94™ 1 - -
Fi 0.86™ 0.86™ 0.97™ 0.92™ 1 -
MF; 0.90™ 0.99™ 0.89™ 0.99™ 0.88™ 1
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Figure 2. Fit line relationships between the Els index and other indices
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Table 3. Estimated El3g values of rain gauge stations

Station Elso Station Elso Station Elso

Poldasht 63.64 Chaparabad 133.77 Tamer 81.78
DrabkaiKhaneh 180.86 Naghadeh 106.92 Ghalehjugh 100.43
Zangabad 172.50 Pole Bahramlou 89.65 Musagholi 62.54
Dashband 120.38 GerdeYaghub 95.40 Pole Navari 78.45
PoleSorkh 118.66 Aghbolagh 140.16 Evoghli 70.09
Peighaleh 146.96 Dizaj 109.54 GhareZiaeddin 83.38
Tapik 97.87 Gachi 87.04 Badlan 113.73
Camp Urmia 121.15 Mushabad 85.09 Malhezan 67.84
Razi 98.52 Kalhor 108.47 Safukandi 96.99
Ghasemlou 116.33 Chublecheh 95.67 ZaviekSheikh 84.51
Barisu 230.05 Ma”“‘;gf]hrsa’” 10587 Siahcheshmeh 99.89
Pol yazdekan 90.82 Saaindejh 102.92 Khoy 86.49
Dashkhaneh 100.85 Ghezelghabr 106.7 Mazraeh 101.22
Gharvololia 88.72 Nazamabad 92.26 Gharebagh 108.03
Marz Serow 124.81 Kotar 127.00 Mehmandar 119.61
Piehjik 117.21 Dorieh 126.15 Chahrigholia 109.63
Yalghuzaghach 67.93 Masu 121.40 Afan 185.43
Alasaghal 127.29 Gerdkashan 130.04 Baghchemisheh 119.85
Behlulabad 80.03 Yuneslou 110.51 Babaroud 113.42
Baron 98.58 Salmas 85.58 Rahimkhan 88.26
Halhalsofla 96.01 Nazarabad 110.92 Sarighamish 128.39
Bitas 138.13 Urian 107.24 Abajalusofla 100.69
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Table 4. results of generated map performance and fitted semi-variable model parameters

Performance
T Semi-variable parameters coefficients of
Index maps
model Co Co+C Agm) ((E/:)*C) 2 MAE
Elso Spherical 25.01 813.42 107.13 3.07 0.76 14.36
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Figure 3. Fitted variogram model for R index
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Figure 4. Spatial distribution of quantitative values of R erosivity index in the period of 20 years
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Abstract

So far, various indices have been proposed for rainfall erosivity, among which (Els) R in the USLE
model is more acceptable. The aim of this study was to determine the rain erosivity index (Elso) in
West Azerbaijan province. In order to estimate the mentioned index, regression analysis between this
index and some premature indices was used in 13 stations equipped with rain gauge. The Elso index
has the highest correlation with the overall corrected Fournier index (R = 0.9). Then, the Elso index
was calculated for 66 paranormal stations with a common statistical period of 20 years (1993-2012).
The results showed that the changes in the Els index in the province are very high and are in the
range of 62.54-230.05 mega Joule millimeters per hectare per hour per year. The highest erosivity
was observed in the southwest of the province and the lowest in the northern and eastern regions of
the province.
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