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Abstract

Soil erosion is one of the most important forms of soil degradation that is able to dislodge considerable volumes of soil each
year. In order to control soil erosion it is necessary to focus on different effective parameters on erosion. Therefore, this
study aimed to evaluate and simulate the effects of hydraulic parameters of Van Genuchten equation on the amount of water
erosion using response surface methodology (RSM) with design expert software in Imamzadeh Abdullah watershed of
Baghmalek. In this study, the relations between hydraulic parameters of soil as independent variables including Theta r,
Theta s, Alpha, n and Ks with soil erosion (ton/ha) as dependent variable investigated using available designs in response
surface methodology (RSM). Our results showed (P-value: <0.0014, R*: 0.95) that Box Behnken Design is the best method
for evaluation and optimization the effects of hydraulic parameters on soil erosion. Moreover, there is a possibility to apply
this design in order to optimize management scenarios in the watershed and minimize soil erosion.

Keywords: Soil erosion, Hydraulic parameters, Response Surface Methodology (RSM), Box Behnken Design.
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Determination of Watershed Management Improvement Index using WEPP model based land suitability for soil
erosion control
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Abstract

Nowadays attention to different aspects of watershed and environment management in order to mitigate soil loss and
enhance conservation of water resources is important. In this regards different tools, methods and models have been
designed. According to importance of natural resources therefore, determination of watershed management improvement
index (WMII) based on land suitability for soil erosion and sedimentation control was performed using WEPP model and
GIS software. Data layers including climate, soil, topography and management was defined for each hillslope in the
watershed. Results showed that units with applied management including exclusion (EX), forest and crop revising have the
highest WMII. The highest WMII emphasize on avoiding from dry and irrigated farming in the lands. Generally the higher
WMII illustrated the higher compability of management practices with region's condition and that practice, suggest as BMP
for controlling soil loss and sedimentation for that area. The results indicated on forest and rangeland strategies as suitable
land use. In addition, application of suitable managements in more than 80% of study areas based on 5 year simulation
introduce to grasp improvement coefficient higher than 100.

Keywords: Best management practices (BMPs), Land suitability, Watershed management improvement index, WEPP
Model.
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Effect of slope on gully development in agricultural rainfed lands in northwest of Iran
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Abstract

Gully erosion is one of the most important types of water erosion which strongly affects soil loss and
sediment production, especially in agricultural areas. This study was carried out to investigate the effect
of slope factor on gully erosion in the Qarangochay watershed located in south of East Azarbaijan
province. An agricultural rainfed area affected by gully erosion was selected and thirty six sites with an
area of 1 km? considered to determination of gully volume and slope variables. Slope variables were
consisted of slope degree and length, the slope steepness factor (S) and length factor (L) and slope factor
(LS) described in the Universal Soil Loss Equation (USLE). Results revealed that gully volume varies
between 149.58 to 35088.36 m*. Gully volume is directly affected by slope length and the length factor
(L), whereas slope steepness and steepness factor (S) affect negatively on the gully volume. The longer
rainfed lands with gentle steepness appear also higher gully development. The length of rainfed land is an
important factor affecting gully development in the area. The use of conservation practices is a substantial
strategy to prevent gully development particularly in longer rainfed lands in the area.

Keywords: Slope length, Slope degree, Slope factor, Gully volume, Universal Soil Loss Equation
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Abstract

Topography is one the important and effective properties in soil formation and its erosion. Knowledge of soil properties
alteration across a slope helps us to use hillslope more efficiently. So, this research was performed to investigate the
alteration of soil erodibility index (K), organic carbon, calcium carbonate and clay percentage in a toposequence of a
grassland (south aspect) during summer 1392. For this purpose, a toposequence with similar slope length, parent material
and covered crop was selected and soil samples were collected from slope of <5, 5-15, 15-30, 30-50 and >50%. 3 samples at
each slope from the depth of 0 to 30 cm were collected and transferred to the laboratory for further physical and chemical
experiments. Results showed that lowest and highest amount of K was at slope of <5% (0.42 ton.ha/MJ.mm) and >50%
(0.58 ton.ha/MJ.mm), respectively. This could be due to the reduction of clay percentage and organic carbon. Since the
alteration of organic carbon across a slope was in a way that this parameter increased by decreasing slope, the highest
amount of organic carbon was at slope <5% (1.34%) but the lowest amount of calcium carbonate was at slope >50%
(0.12%). this could be due to the erosion of upper layer of soil in sloping grounds and decreasing of organic carbon.
Keywords: Clay percentage, Organic carbon percentage, Calcium carbonate percentage, toposequene

“ Corresponding author, Email: m.j.pazhand@gmail.com
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