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Fig 2. Histogram of frequency distribution of rainfall intensity (a) and rainfall duration (b)
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Table 1. Physicochemical soil properties

oSl S S
Mean Soil property
60.81 (o)
(/) Sand
8.19 (ho02) 520 Sl
(/) Very coarse sand
10.48 R
(/) Coarse sand
1234 (ho2) oo 4
(/) Medium sand
13.78 (o) 20
(/) Fine sand
15.92 (h02) 520 Sl
(/) Very fine sand
23.14 (o) e
(/) Silt
16.05 (M)é) oo
(/) Clay
14.20 (Ao2) o sk
(/.) Mass moisture
127 (oS ol 2 p,5) AL (o sasn g
(g.cm™) Bulk density
Grasee) G181 (g5l
1.42 Mean weight diameter of water-stable
(mm) aggregates
0.84 (ho3) Jlesle
(/) Organic matter
12.63 (Ao 3) Jslas r.:MJS ol S
(/.) Calcium carbonate equivalent
13.32 (/) Gypsum (as,) &
8.20 pH u:*;s‘ﬁ
2.80 <J:’J x J‘“'UJ"‘}) A;"lf:'g‘ C"l\"u’
(dS.m™) Electrical conductivity
6.17 P e s

Exchangeable sodium percentage
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Table 2. Correlation between erosivity indices and soil loss in the plots

() Z.
cOrﬁ;g; Sl o slagarls ) Soer Sl (S slaasls sy

© Empirical erosivity indices No. Correlation (1) Physical erosivity indices No.
0.29 ' EI3O (Wischmeier and Smith) 17 0.81 " I 1
0.81" K Wischmeier and Smith 18 0.48™ h 2
0.76 KE, . 19 051" T 3
0.81" KE /et and Tori 20 053~ h.T 4
0.80 Kinmel 21 0.78 ** s 5
0.79™ K Rosemel 22 0.81* I7.5 6
0.80 KE, .. 23 0.66 " L 7
0.81" KE, . 24 0.78 * Lys 8
0.80 E oo 25 0.69 L, 9
091" AL 26 0.40 ™ Lis 10
0.88 ** Onchev 27 0.92* E 11
0.96 ** EpI7_5 12

0.89 ** EpI1 s 13

0.80 " EL,; 14

0.69 ** EpI30 15

0.38 " EL,, 16

Significant at 95% level ’
Significant at 99% level ~
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Abstract

Developing Rainfall Erosivity Index Based on Field Soil Loss Measurements at the
Small Plots in a Semi-Arid Region

A.R. Vaezi' and Y. Rostami?
Received: 2013/06/30 Accepted: 2014/10/26

Rainfall erosivity is defined as the power of raindrops to erosion, which can be expected to change
in correspondence to changes in rain characteristics, particularly intensity and duration. This study was
conducted to assess the effects of intensity and duration on rainfall erosivity in a semi-arid region in North
West of Zanjan, Iran. Soil loss was measured at forty eight plots (60 cm I 80 cm) under the simulated
rainfalls with eight rainfall intensities and six durations at five replications in a sloped land (8%). Based on
the results, out of 240 rainfall events, only 180 events caused soil loss at the plots. Rainfall intensity of 15
mm h-1 was threshold intensity of the rainfalls from view point of soil erosion at the plots. Total rainfall
energy of rainfall (E) obtained based on the sum of energies of all raindrops had a better correlation with
the amount of soil loss at the plots (r= 0.92). Soil loss strongly correlated with an index obtained from the
multiplication of maximum 7.5 minute intensity (I7.5) and rainfall energy (E), EI7.5. About 96 percentage
of soil loss at the plots could be explained by EI7.5. The results indicated that, EI7.5 as compared to the
EI30 can properly predict soil loss at the small plots similar to what usually happens in the surface erosion.

Keywords: EI7.5, Rainfall erosivity, Rainfall intensity, Rainfall duration
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