
Iran-Watershed Management
Science & Engineering

Vol. 9, No. 29, Summer 2015

p<

vaezi alireza@gmail com3- Temporal distribution pattern of rainfall



EI <KE EI

° ' " ° ' "

Fig. 1. Distribution of rainfall intensity histogram in Qoltuq 
Station, Zanjan for (2001-2011)



Fig. 2. Temporal distribution of rainfall intensity in some of
natural rains of the region in Qoltuq Station, Zanjan

Fig. 3. A view of designed rainfall simulator and erosion
plots used in the study



Table 1. Temporal distribution patterns of rainfall
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Pattern
1 Duration of

rainfall (min)Rainfall Intensity (mm.h-1)

20 20 20 20 20 20 20 20 20 20 40 20 0-5

20 20 20 20 20 20 20 20 20 40 20 20 5-10

20 20 20 20 20 20 20 20 40 20 20 20 10-15
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Table 2. Soil properties of studied soil

Soil propertiesValue
Sand56.2
Silt23.1

Clay20.7
Gravel10.43

Bulk Density
g cm

1.44

Particle Density
g cm

2.41

MWDwet

mm
2.48

pH7.5
EC

ds m
2.94

Organic Matter 1.05

Calcium Carbonate
Equivalent

11.3

CEC
cmol kg

13.7
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Table 3. The mean differences between runoff and soil loss
in the nonuniform patterns and uniform pattern

F

Significant
Level

df Mean
Square

Source

0.049 1.999 11 0.231 Runoff

- - 48 0.115 Error

0.022 2.320 11 5.811
Soil Loss

- - 48 2.504 Error

Table 4. Analysis of variance of runoff and soil loss
between nonuniform patterns and uniform pattern

F

Significant
Level

df Mean
Square

Source

0.075 3.283 1 0.432 Runoff

- - 58 0.132 Error

0.490 0.483 1 1.522
Soil Loss

- - 58 3.148 Error

Fig. 4. The mean difference of runoff in temporal distribution patterns of rainfall
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Fig. 5. The mean difference of soil loss in temporal distribution patterns of rainfall

Table 5. Analysis of variance of runoff and soil loss in
advanced, intermediate and delayed rainfalls

F

Significant
Level

df
Mean
Square

Source

0.003 6.497 2 0.732 Runoff
- - 42 0.113 Error

0.002 7.614 2 17.584
Soil Loss

- - 42 2.309 Error
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Soil Loss under Simulated Rainfalls Rainfall During Events on Runoff and Soil Loss 
under Simulated Rainfalls
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Rainfall intensity is one of the most important factors in soil erosion. Variation of the rainfall intensity 
during a storm event which is defined as temporal distribution pattern of rainfall may affect temporal 
variation of runoff and soil erosion. This is an essential problem to accurately estimate rainfall erosivity 
particularly in semi-arid regions, where various patterns of temporal rainfall distribution occurs during a In 
this study, eleven non-uniform temporal distribution patterns with basic intensity of 20 mm.h-1. maximum 
5-min intensity of 40 mm.h-1 along with an uniform temporal distribution pattern with 20 mm.h-1 in 
intensity were investigated at twelve erosion plots (60 cm  80 cm) installed in a hillslope with 9% slope 
in 2012. Each plot was exposed to five simulated rainfalls. There were significant differences among 
temporal distribution patterns in runoff and soil loss. These differences were associated with soil surface 
breakdown and declining infiltration rate during peak rainfall intensity period. In the intermediate rainfalls, 
which the maximum intensity occurred at the middle time during rainstorm, there was the highest value 
of runoff (1.39 mm) and soil loss (30.31 g.m-2). In these storms, soil was slowly disrupted and wetted by 
raindrops at early times during the rainfall. However, when rainfall intensity increased, runoff and soil loss 
remarkably increased and this condition was approximately constant over time. In the advanced rainfalls, 
amount of runoff and soil loss were 98.51% and 98.63% as compared to the delayed rainfalls. In the delayed 
rainstorms, although rainfall intensity severely increased at the final periods during the event, the lowest 
runoff and soil loss occurred because the duration of the maximum intensity was relatively short and the 
rainfall was immediately stopped.
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