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Highlights 

Runoff volume and soil erosion in different soils under different land-uses was not 

similar and there was a significant difference between different land-uses for runoff 

volume (liter) and sediment concentration (ton/ha) at the 5% level. In this case, the 

maximum and minimum amounts of runoff volume were observed in the forest  

(4.1 lit) and agricultural (13.3 lit) land-uses respectively. The highest and lowest 

amounts of sediment concentration with amount of 9.6 and 5.2 ton/ha were observed 

in the agriculture and forest land-uses, respectively.   
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Importance 

Population growth and increased food demand nowadays has forced humans to 

alarmingly convert natural covers like forests and rangelands into agricultural fields 

(Izquierdo and Ricardo, 2009). Given the acute and hazardous situation of erosion in 

Iran, large scale studies and operations are needed. With respect to the fact that soil 

erosion measurement is troublesome in different regions and environmental conditions, 

using in-vitro rain simulation studies has been proposed. Erosion control has a high 

importance in protecting and managing of the natural resources area. Loess soils are 

considered as fertile soils and in the meantime, in the abscense of protection and 

management are exposed high erosion. Therefore awareness and recognition of erosion 

condition in different land uses is necessary to achieve management objectives. Most 

notable advantages are low operation times, controllability and flexibility compared 

with natural rainfalls (Mahmoudabadi et al., 2013).   

 

Introduction (Hypothesis and aims) 

Unbridled land-use change especially in natural ecosystems, expose soil to 

remarkable physical, chemical and biological threats and hence runoff volume and 

soil erosion. Thus, studying runoff and sediment loss following soil erosion under 

different land-uses is inevitable. One would face trouble studying soil erosion under 

different conditions and environmental factors. Soil behavior studies with huge 

number of samples are cumbersome acts to do in laboratories. Hence, we used an 

own-designed rain simulator. Zoning erosion risk requires grouping soils for their 

vulnerability and land-use. Decreased soil erosion brings sustainable development 

which is one of the intentions of erosion zoning. Under these premises, this study set 

out to achieve erosion risk map by combining and differentiating the effects of slope 

and aspect classes, land-uses and soil texture.   
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Figure 1. Location and installation of Rainfall Simulator in the studied area (Kichik watershed).  
 

 

Table 1. The results of correlation between studied variables.  
 

 
Land-use Slope Aspect 

Value Sig Value Sig Value Sig 

Sediment 21.8 0.01 6.86 0.03 8.91 0.02 

Runoff 11.56 0.005 0.354 0.57 0.724 0.42 

 
 

Table 2. The area of erosion classes.  
 

Class 
The amount of aoil loss 

(ton/ha) 

Area of each unit 

(ha) 

The percentage of area 

in each unit 

1 No data 818.48 22.9 

2 1-3 310.8 8.69 

3 3-5 442.18 12.37 

4 5-10 1404.26 39.29 

5 10< 598.18 16.73 

 


