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1 - Rainfall Erosivity

2 - Soil Erosion

3 - Universal Soil Loss Equation (USLE)

4 - Revised Universal Soil Loss Equation (RUSLE)
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Figure 1- Geographical location of the Caspian Sea Basin in Iran.

LS)BTZ:“-'.’ LS)L"T LgLa::uL?Jl_u 9 S ’L;..i}\}:b
Ol Hai oy esls gadgl oy y 5l ey 0
S STn Gz 5 ol osd (A SYsb
ot anllle el J515 3 3950 slaelSinn! caslie
OYVO-IYA9) s Yo-Y0 (gLl S i (50,90
lrogeS a8 sl 53 LLE () Jgaz) wb Sl
49, 5l Sllas slollins! )5 59> g0 6)LJ slools

A eSS Lol s (Swon

OMRIF P9
el vgmgar i S olo b (Sanlwd Jele
el S s oS5 b L sla B 5,65
23 (D) ool 3 (Lol i (3T peass jolaens
SB ilah 55T cslaalslas 5 ba Jae 5 5 b
ubl.s ;MLM:)S J.ALC u.u.u (_gl)a ol 00 oolaz__ul
OF saibole Sl sloools ¥l g Lad wilals
Oleslas 51,55 gy ssul S5 daen oS



Vfe¥ ,ﬁ‘g AL u“'ﬁ ‘_gb)lo.u‘s &Y db)w Argd 50,y9°

3% 6L yo 3l S5 50 ool axdllan wyded glaolium Slasiv - Jeus

v &
U’/'V{'éﬂtf:’}
L ?

Table 1- The characteristics of the studied synoptic stations in the Caspian Sea Basin.

Number Province Station Longitude Latitude Elevation M.e?“ Annual
(m) Precipitation (mm)
1 Meshkinshahr 47.67 38.38 1560.6 385.48
2 Ardebil 48.28 38.25 1335.2 270.44
3 Khalkhal 48.52 37.63 1796 365.75
4 Ardebil foroudgah 48.40 38.33 1317.3 235.29
5 Ardabil Sareyn 48.10 38.17 1658.3 391.56
6 Firouzabad(kosar) 48.22 37.58 1175.7 280.08
7 Parsabad moghan 47.92 39.65 82 268.90
8 Bilesavar 48.32 39.37 101.4 358.30
9 Nir 48.03 38.04 1593 347.69
10 Namin 48.49 38.42 1480.2 276.23
11 Jolfa 45.67 38.75 736 217.63
12 Ahar 47.07 38.43 1391 280.05
13 East Azarbijan Kaleibar 47.02 38.87 1210 389.05
14 Mianeh 47.70 37.45 1110 267.77
15 Marand 45.77 38.47 1550 381.51
16 Boostan abad 46.85 38.43 1750 333.80
17 Makoo 44 .43 39.33 1411.3 311.54
18 West Khoy 44.97 38.55 1103 269.86
19 Azarbijan Chaypareh 45.02 38.90 1170.9 333.75
20 Chaldoran 44,38 39.07 1888 407.01
g Raavi Ghoochan 5850 37.07 1287 315.18
Khorasan
2y North Bojnurd 57.32 37.47 1068 251.80
Khorasan
23 Mah neshan 47.67 36.77 1285 252.62
24 Zanjan Zanjan 48.48 36.68 1659 286.81
25 Abbar 48.97 36.93 625 248.43
26 Ghazvin Moallem kelayeh 50.48 36.45 1629.2 396.67
27 Bijar 47.62 35.88 1883.4 324.98
28 Kurdishan Zarineh obato 46.92 36.07 2142.6 364.82
29 Ghorveh 47.80 35.17 1906 325.49
30 Moravehtappeh 55.95 37.90 450 369.62
31 gf‘f;;f‘abad 5427 36.85 13.3 512.71
3p  Golestan Gonbade kawoos 55.17 37.25 372 442.70
33 Torkaman 54.06 36.91 -20 450.41
34 Aliabad 54.91 36.90 184 697.66
35 Astara 48.87 38.42 21.1 1403.37
36 Bandar anzali 49.47 37.47 -23.6 1783.68
37 Rasht 49.62 37.32 -8.6 1273.62
38 Gilan Manyjil 49.40 36.73 338 214.14
39 Lahijan 50.00 37.18 34.2 1424.79
40 Kiashahr 49.88 37.42 =22 1283.24
41 Roudsar 50.32 37.13 222 1279.92
42 Jirandeh 49.80 36.70 1581.4 297.36
43 Ramsar 50.67 36.90 -20 1253.13
44 Mazandran Noushahr 51.50 36.65 -20.9 1332.59
45 Siahbisheh 51.32 36.22 1855 528.23
46 Gharakhil 52.77 36.45 14.7 709.81
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.The characteristics of the studied synoptic stations in the Caspian Sea Basin - y CountinueTable

Number Province Station Longitude Latitude Elevation Megn Annual
(m) Precipitation (mm)
ghaemshr
47 Sari 53.00 36.55 25.7 738.65
48 Kiasar 53.53 36.23 1294.3 522.22
49 Amol 52.38 36.47 23.7 675.48
50 Polesefid 53.08 36.13 610 583.46
51 Alasht 52.85 36.08 1805 542.29
52 Bandar mirabad 53.37 36.85 -20 656.47
53 Galogah 53.82 36.78 -10 610.17
54 Kojoor 51.73 36.38 1550 335.09
55 Baladeh 51.80 36.20 2120 327.74
56 Babolsar 52.65 36.72 -21 905.18
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6 - Inverse Distance Weighted (IDW)
7 - Ordinary Kriging

8 - Co-Kriging

9- Root Mean Square Error (RMSE)
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Figure 2- Map of the monthly rainfall erosivity factor in the Caspian Sea Basin after applying the snow cover
correction coefficient.
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Table 2- The average monthly rainfall erosivity factor before and after applying the snow cover correction
coefficient in the Caspian Sea Basin.

Rainfall erosivity without Rainfall erosivity with

Rainfall erosivity without Rainfall erosivity with

Month Month

SCcC Scc SCC Scc

January 20.84 13.22 July 9.68 9.59
February 25.38 15.48 August 8.55 8.46
March 28.90 21.98 Sepetember 15.56 15.36
April 30.13 27.27 October 26.44 25.81
May 23.44 22.82 November 30.26 25.56
June 11.30 11.19 December 24.07 13.76
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Figure 3- Maps of the seasonal and annual rainfall erosivity factor in the Caspian Sea Basin after applying
the snow cover correction coefficient.



VF+Y 5mb I by g0 b F (go5lowd FF (58,90

v &
U’/'V{"U’tw;
Lo ?

Obgy (ol cu po Jlas 1 am g 5 aiVle 9 (Lad oyl (Falu Jole (ulo -F Jgu

235 Sbd Rl Sy3 0 By
Table 3- The average seasonal and annual rainfall erosivity factor before and after applying the snow cover
correction coefficient in the Caspian Sea Basin.

Season Rainfall erosivity without SCC Rainfall erosivity with SCC
Winter 75.13 50.69
Spring 64.88 61.28
Summer 33.80 33.42
Autumn 80.79 65.14
Annual 254.61 210.53
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Table 4- Percentage values of area and different classes of annual rainfall erosivity factor in the Caspian Sea.
Basin.

Class  Range of rainfall erosivity classes  The qualitative state of erosivity Area (km®)  Area (%)
1 0-150 Very low 34575.38 19.60
2 150-300 Low 119224 67.59
3 300-450 Medium 18797.04 10.66
4 450-600 High 3516.292 1.99
5 600-750 Very high 281.1922 0.16
Total 176393.90 100
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Figure 4- Relationship between elevation and annual rainfall erosivity factor in the synoptic stations of the
Caspian Sea Basin.
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Extended Abstract

Introduction and Objective

Awareness of the pattern of spatial and temporal variations of the rainfall erosivity is essential for
improving soil erosion estimates, especially considering snow cover in different months. In the Caspian
Sea Basin, due to the low distance between mountain regions and rainy plain, estimation of rainfall
erosivity factor without considering snow cover correction coefficients is associated with a significant
uncertainty. Accordingly, the current study aims to analyze the spatiotemporal variations of the rainfall
erosivity factor with considering snow cover correction coefficient in the Iranian part of the Caspian
Sea Basin.

Materials and Methods

To prepare monthly, seasonal and annual rainfall erosivity factor, monthly rainfall data of 56 synoptic
stations of the Caspian Sea Basin were obtained from the national meteorological organization and
statistical yearbooks with a common statistical period of 20-25 years (1996-2020). As a result, the rain
erosive layer in different time bases using Co-Kriging geostatistical method with auxiliary variable
of height above sea level with less root mean square error (RMSE) was used as the most common
evaluation index and selection of the optimal method. Then the monthly snow cover layer was prepared
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from MOD10CM product and the rainfall erosivity for each month was modified.

Results and Discussion

Based on the results, the average annual rainfall erosivity factor of the Iranian part of the
Caspian Sea Basin was 254.61 (MJ mm ha-1 hr-1), while by considering the snow cover correction
coefficient, the rainfall erosivity value was redused to 210.53 (MJ mm ha-1 hr-1). Also, Bandar
Anzali and Manjil synoptic stations have the highest and lowest values of the average annual
rainfall erosivity factor equal to 749.30 and 162.87 (MJ mm ha-1 hr-1), respectively. In addition, after
considering the snow cover correction coefficient, the highest monthly rainfall erosivity values
of 27.27, 25.81 and, 25.56 MJ mm ha-1 hr-1 were observed in April, October and, November,
respectively. On the other hand, 12.81% of the studied area is in the medium to very high levels
of rainfall erosivity in the northern part of the Caspian Sea Basin, which can be used to prioritize
different areas in order to carry out conservation measures to reduce the effect of the rainfall
erosivity factor on the amount of soil erosion and sediment yield were used.

Conclusion and Suggestions

Based on the results of the current research, it can be stated that the fluctuation of rainfall
erosivity in different months and seasons is also affected by the rainfall time distribution
throughout the year. Therefore, the maximum amounts of rainfall erosivity in most of the studied areas
correspond to the main times of agricultural activities, i.e. planting and harvesting, which are
critical times for soil erosion. Investigating the spatial pattern of rainfall erosivity in the Iranian
part of the Caspian Sea Basin shows many relative changes between different regions from the
plains to the highlands. Although this pattern is somewhat consistent with the pattern of climate
changes from drier and less rainy areas to wetter and more rainy areas, the type of precipitation and
especially snow in high areas has reduced the rainfall erosivity in these areas. Therefore, the temporal
evaluation of rainfall erosivity resulting from the current research, in which the snow cover
correction coefficient is applied, with the timing of the presence and density of vegetation on the soil
surface, provides more reliable results for land management managers and planners, especially in the
agricultural sector, to choose the right type of crops for each will place the area.

Keywords: Geostatistics, rainfall erosivity index, snow cover area, soil degradation, watershed
management



