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ABSTRACT Different types of soil erosion including gully erosion occur in many parts of Iran. 

The west of Iran is further threatened by gully erosion due to its specific physical and climatic 

conditions. However, few studies have been carried out to study the sediment production of gully 

erosion in Iran. This research was therefore conducted to measure storm-wise sediment production 

of gully erosion in the west of Iran. To achieve the study objectives, 48 gullies located in three 

small watersheds viz. Darreh-Shahr, Abbas-Abad and Hollowsh in Ilam and Lorestan Provinces 

were monitored. The volumes of gullies were measured before and after 5 rainstorms for Darreh-

Shahr and Abbas Abad watersheds and 6 rainstorms for Hollowsh watershed from 2005 to 2007. 

Sediment production was calculated on storm basis for each gully. The results revealed that the 

minimum and maximum volumes of gully erosion were 0.002 and 1.010 m
3
, respectively, for one 

millimeter of rainfall. The results indicated that soil moisture, percentage of silt and clay, amount 

and intensity of rainfall and drainage area were the most important factors on formation and 

sediment production of gully erosion. 
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1 INTRODUCTION 
Gully erosion is a process in which runoff 

accumulates in the channel and then causes soil 

detachment, transportation and consequently 

deepening of the channel (Poesen et al., 2003). 

Gully is defined as an erosion channel with 

cross-sectional area of more than 1ft
2 

(929cm
2
)  

 

(Kompani-Zare et al., 2011) that can be 

obliterated by conventional tillage (FAO,  

1965). Several factors effect on gully 

formation. The rainfall threshold for gully 

initiation in Belgian cropland was estimated at  

12 to 15 mm (Poesen et al., 2006). The results 

of Seeger et al. (2007) in Spain showed that not  
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only spatial and temporal (in six periods with 5 

minutes rainfall at a time) rainfall pattern, 

influences on soil erosion, but also affects on 

runoff production such as infiltration capacity, 

soil moisture and aggregate stability. Using 

natural rainstorms for the measurements of soil 

erosion is reportedly the best method to 

determine erosion in an event scale (Gonzalez 

Hiadalgo et al., 2007). These researchers 

collected daily soil erosion during three years in  

17 regions of the Mediterranean area. The 

results indicated that the use of short term 24 

hour periods causes inaccuracy in estimation of 

daily erosion. They recommended minimum 

periods of three days and more than 3 events 

per year for optimum results. Height and 

intensity of precipitation on an index of rates of 

rain erosion showed the role of rainfall in soil 

erosion (Capra et al., 2009). 

One of the most important characteristics of 

rainfall in soil erosion is rain erosivity (R) a 

factor that was introduced by Wishmeier and 

Smith (1978) (Capra et al., 2009). Cumulative 

24-hour precipitation, 3-day and 5-day 

precipitation were introduced as effective 

factors on soil erosion (Capra et al., 2009). The 

results of Capra et al. (2009) in Italy indicated a 

close relationship between gully erosion and 

storm characteristics. They introduced a rainfall 

threshold equal to 51 mm for a three-day 

rainfall event for gully formation and 

development in the semi-arid regions of Italy. It 

was determined that the average sediment 

production by gullies was about 420 m
3
 per 

year for an annual precipitation of 415 mm. 

Gully formation and development in the semi-

arid regions often occurs in a single event due 

to high soil moisture and minimum vegetation 

cover (45%) at the time of precipitation (Capra 

et al., 2009). The average amount of sediment 

produced from rain events was about 1.66 m
3
 

ha
-1

 on low slopes (less than 5%) and 5.603 m
3
 

ha
-1

 on steep slopes (above 15%) (Bouckmark 

et al., 2009). The results also showed that 

rainfall of 40 mm day
-1

 was required as a 

threshold for gully formation and sediment 

production. 

Hillslope processes in semiarid regions can 

be extremely vigorous during extreme rainfall 

events causing important soil erosion and flash 

floods in downstream area. This is an important 

hazard in dryland basins (Lopez-Bermudes et 

al., 2002), although other hazards such as 

desiccation and degradation of soils by erosion 

and salinization are also important. Studies 

show that these risks will increase with climate 

change as rainfall in tensity will increase, 

storms will be more erratic and temperature will 

rise. The actual change in annual precipitation 

as a result of climate change is different for 

every region, but there seems a tendency for 

increasing drought in current semiarid 

environments (Solomon et al., 2007). 

More than 60% of Iran's land area is located 

in arid and semi arid regions, with about 100 

million ha at high risk of desertification 

(Ahmadi, 2004). The distribution and 

variability of rainfall, the occurrence of 

prolonged drought periods over recent decades 

and the intensive utilization of agricultural land 

as well as overgrazing of the rangelands are all 

factors that contribute to the current trend of 

desertification in Iran, leading to increased soil 

erosion and the deterioration of ecosystems 

(Forest and Rangelands Organization, 2004). 

The vast land area of Iran (1.6 million km
2
) 

combined with the presence of both wind and 

water are major contributing factors to the 

erosion process, while yet there is no 

documentation at a national level on particular 

and reliable soil erosion rates. However, based 

on an estimation of 137Cs measurement and 

suspended sediment gauging data for seven 

major dam watersheds of Iran, the water 

erosion rates in agricultural land varies from 7.6 

to 32 ton ha
-1

Y
-1

 and 4.3-22 ton ha
-1

Y
-1

 in the 

rangelands (Nazari Samani et al., 2009). These 

large variations have been attributed to the wide 
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range of environmental characteristics that exist 

across Iran. Methods of modeling such as Pacific 

Southwest Interagency Committee (PSIAC) 

Erosion Potential Method (EPM) and Universal 

Soil Loss Equation (USLE) do take factors of 

uncertainty in to consideration. Much more 

research is therefore required to understand the 

role of gully erosion in Iran. A detailed survey 

of related studies indicated that in spite of many 

research on the recognition and assessment of 

identification of the influential factors on gully 

erosion, few studies have been done on 

sediment production by gully erosion that relate 

to a rainfall event scale.  

The provinces of Ilam and Lorestan in 

southwest of Iran, experience gully erosion on 

rangeland and croplands. These regions are 

located near the Seymareh River and the 

sediment produced by gully erosion enters the 

storage facility of the Karkheh Dam. Therefore, 

this research on sediment yield of gully erosion 

and its relationship with watershed 

characteristics is a priority. The objective of 

this research is to determine the relationship 

between important rainfall characteristics and 

sediment production from gully erosion by 

determining factors for sediment production. 

The research aims to contribute to more 

effective land management (Jihad-e-Keshavarzi 

Organization of Ilam province, 2000 and Jihad-

e-Keshavarzi Organization of Lorestan 

province, 2001). 

 

 
 

Figure 1 Location of gully regions in studied watersheds 
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2 MATERIAL AND METHODS 

2.1 Study regions 

2.1.1 Watersheds of Ilam province: 

Darreh-Shahr and Abbas-Abad 
The watersheds of Darreh-Shahr and Abbas-

Abad were selected in Ilam province (Figure 1). 

The city of Darreh-Shahr had the highest mean 

annual temperature in Ilam Province. The 

maximum mean of monthly precipitation in this 

city occurred in December with 69.8 mm and 

the minimum monthly precipitation occurred in 

August and September (Sadeghi et al., 2008) 

(Table 1). 

The most annual precipitation occurred in the 

months of December, January and February in 

Darreh-Shahr city. With respect to geology, this 

watershed is located in the folded Zagros zone. 

Lithologic and sedimentary units of this zone are 

affected by occurrences of geologic phenomena 

and processes and have distinguished 

characteristics in relation to other structural 

zones including Paleozoic, Mesozoic and era and 

Neogene and Quaternary periods from old to 

new, respectively (Sadeghi et al., 2008).  

The studied gullies were located in a semi-

arid climate zone. 39% of the selected gullies 

were in rangeland and 61% in cropland. Most 

of the gullies were located on slopes lower than 

10%. Management of the cropland was 

conventional, following proper principles for 

cultivation; and conventional animal husbandry 

was practiced in the rangeland with the number 

of animals larger than the range capacity 

notwithstanding. The mean annual precipitation 

was 428.7 mm in Abbas-Abad and Darreh-

Shahr watersheds, with 101 mm for the 

maximum 24-hour precipitation, and mean 

rainfall intensity was equal to 0.995 mm hr
-1

 

(Darreh-Shahr station, 30 years record). 

Forestation consisted of the following types; 

Quercus, Quercus-Pistacia, Quercus-Pistacia-

Crataegus, Quercus- Amigdalus Hassknechtii-

Acer monspessulanum. Range species included 

Poaceae and more Pienomon acarna, Bromus 

danthonia, Bromus tectorum and Bromos 

sterilis (Sadeghi et al., 2008). 

 

2.1.2 Watershed of Lorestan Province: 

Holowsh 
The watershed of Holowsh is located in 

Poldoktar City, south of Lorestan province. The 

general characteristics of this watershed are 

given in Table 1. This city has the highest mean 

annual temperature in Lorestan province 

(Poldoktar climatological station, 20 year 

period). The maximum and minimum monthly 

precipitation occurred in the months of 

December, August and September, respectively. 

Most precipitation was in December, January 

and February as rainfall (Jihad-e-Keshavarzi 

Organization of Lorestan, 2001). The mean 

annual precipitation was 350 mm, the 

maximum 24-hour precipitation was 92.7 mm 

and the mean intensity of rainfall was 3.7 

mm/hr. 53% of the gullies were located in the 

rangelands and 47% of them in croplands. 

Dendretic, bank and linear gullies were located 

in the slope classes of 0-5%, 5-10% and >10%, 

respectively. Land management in these regions 

was predominantly conventional agriculture 

with some disregard for the proper principles 

for cultivation in croplands and conventional 

animal husbandry with an animal number larger 

than the range capacity. Species growing on the 

rangelands included families of Compositae, 

Labiatse, Legominosae, Graminae, 

Polygonaceae. This watershed is located within 

the folded Zagros structure. Units of this 

watershed belong to Cenozoic era and the 

Tertiari and Quaterner periods. Figure 1 

indicates regions of gully erosion in the three 

watersheds.
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Table 1 Characteristic of three study watersheds 
 

Major 

soil 

texture 
Climate 

Annual 

average of 

precipitation 
(mm( 

Annual 

average of 

temperature 
(˚C) 

Area 

(ha) 

 

Latitude 

 
Longitude Study 

Watersheds 

sandy 

loam, 

silt 

loam, 

loam 

Semi 

arid 428.7 22.6 10935 

32˚ 48ʹ  00" 
to 

33˚ 33 ʹ 25ʺ 
N 

46˚ 38 ʹ  00" 

to 

47˚ 57ʹ 25" E 

Dareh- 

Shahr 

(Ilam) 

loam, 

clay 

silt, 

clay 

 

Semi 

arid 

428.7 22.6 8375.3 

33˚ 08 ʹ  00" 
to 

33˚ 15 ʹ 00ʺ 
N 

47˚ 12 ʹ  00"  

to 

47˚ 21 ʹ 25"  E 

Abbas- abad 

(Ilam) 

loam, 

silt 

clay, 

silt 

loam 

Semi 

arid 
350 24 743 

33˚ 05 ʹ 12" 
to 

33˚ 06 ʹ 10ʺ 
N 

47˚ 33 ʹ  15" 

to 

47˚ 36 ʹ 06"E 

Holowsh 

(Lorestan) 

 

2.1.3 Research methodology 

In this study spatial distribution of the gullies 

was determined by experienced experts from 

aerial photos on a scale of 1:40000. The 

selected gullies were used for fieldwork that 

involved their monitoring and measurement. 

These gullies had typical characteristics for 

climate, geological formation, vegetation and 

soil in each region. The selected gullies also 

had similar shape (Capra et al., 2009). In total 

18 gullies were selected in Darreh-Shahr, 15 in 

Abbas-Abad and 15 in Hollowshh watershed 

(Figure 4). For each gully, three sections from 

the upper, middle and lower parts of the 

channel at spaces of 1 to 2 meters in length 

were determined. The sections were marked 

with wooden pegs on both sides (Sadeghi et al., 

2008). Different morphological factors of the 

gullies were identified including upper and 

lower width, depth, distance between sections, 

head cut height, distance of head cut, gully 

length, and slope of banks were measured using 

a thread scaled with 25 cm intervals tied to 

wooden pegs (Figure 5).  

The factors were measured for each gully 

before and after each rainstorm. Each cross 

section was depicted and calculated using 

AutoCAD version 14. The next stage, was a 

calculation of the difference of area, it was 

calculated in Excel version 2003 and multiplied 

to the length between the cross section to 

compute the volume of gully erosion in each 

rainstorm. Soil factors for each gully were 

determined from two samples, one of the surface 

horizon (0-50 cm) and the second of the sub-

surface horizon (>50 cm) measurements were 

taken in the lab (Table 5). Soil texture was 

identified by a hydrometer, acidity of saturated 

soil by a PH meter model 744, and hydraulic 

conductivity was determined by an EC meter 

Jenway model of 3310. Moisture percentage of 

the saturated soil was determined by the 

weighted method, amounts of sodium and 

potassium in the saturated soil was evaluated by 

flame Photometry, and the amount of calcium 

was quantified by the titration method then ratios 

of sodium adsorption were calculated using a 

formula. Calcareous content was determined 

using elimination of calcareous by acid, the 

neutralization of the surplus acid by Soda. 

Rainfall characteristics of the research sites 

were determined using recorded data from 

automatic rain gauges in the cities of Darreh-

Shahr and Poldohktar. 
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 Figure 2 Relationship between sediment production of gullies and precipitation in Darreh-Shahr 

watershed 

 

 
Figure 3 Relationship between sediment production of gullies and rainfall intensity in Darreh-Shahr watershed 

 

3 Results and discussion 

3.1 Sediment production in the gullies of the 

Darreh-Shahr watershed in Ilam province 

Gullies of this watershed were formed in a semi-

arid climate zone and land use included both 

cropland and rangeland. Gullies in the rangeland 

were mostly located in hilly areas with slopes 

higher than 10% while the gullies in croplands 

were located in alluvial plain with slopes between 2 

and 5%. All the gullies were located on limestone 

and Quaternary formations and on Calcaric 

regosols (Table 2). The Sediment productions of 

gully erosion for linear, digitated and frontal gullies 

were 0.95, 2.8 and 1.47 m
3
, respectively (Table 3). 
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Maximum gully development occurred in the 

second and first rainstorms respectively and the 

rate of development decreased in subsequent 

storms (Table 4). 

 

        
 

 
 

Figure 4 Some views of study gullies in Darreh-Shahr (a), Abbas abad (b) and Holowsh watersheds (c) 

 

                             
 

Figure 5 Measured characteristics of study gullies 

Head cut 

Distance from head 

Dept 

Bottom 

Top width 

Gully length 

(a) (b) 

(c) 
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Linear gullies in Darreh-Shahr city produced 

the minimum sediment production for each 

millimeter of precipitation of 0.0005 m
3
; and 

the maximum was 0.021 m
3
. The digitated 

gullies produced the minimum sediment of 

0.001 m
3
 and the maximum of 0.110 m

3
. The 

frontal gullies produced the minimum sediment 

of 0.0005 m
3
 and the maximum of 0.098 m

3
 

(Table 3). The relationship between sediment 

production and rainfall is shown in Figure 2. The 

relationship is significant (p=0.003) and indicates 

the effect of rainfall on sediment production. This 

relationship shows that the required rainfall for 

producing sediment is 10 mm. 

The relationship between changes in the 

volume of gully erosion and rainfall intensity in 

Darehshahr was significant (p=0.007), showing 

that the least rain intensity for sediment 

production was 0.6 mm hr
-1

 (Figure 3). 

The results from Darehshahr demonstrated the 

effect of the amount of rainfall and its intensity 

on gully development. The correlation 

coefficient (Table 6) indicates that the slope 

above the head cuts, amount and intensity of 

rainfall and soil moisture are the most important 

factors on gully development in this region. In 

the Darreh-Shahr watershed, gullies in the 

rangelands are mostly linear and some of them 

are digitated. The maximum sediment was 

produced in digitated gullies. Poor range 

condition, lack of vegetation cover (Capra et 

al., 2009), animal trampling, and slope higher 

than 10% reduced soil infiltration and increased 

gully erosion (Aazami et al., 2004). 

Consideration of the effect of rainfall on 

gully erosion in the Darreh-Shahr watershed, 

indicated that gully development was less in 

spite of having the highest amount of 

precipitation in the first rain storm. It seems that 

the first rain storm increased soil moisture. The 

formation of gullies was higher in the second 

storm with less rainfall. In the third storm, 

similar to the second, more rain was converted 

into surface runoff, and gully volume also 

increased. Gully development decreased in the 

fourth and fifth storms. The amount of gully 

development in the fifth rain storm was less 

compared with the preceeding storms (Table 4). 

 

3.2 Sediment production by gullies in the 

Abbasabad watershed  

The gullies are located in a semi-arid climate 

zone and the area supports two land uses, 

rangelands and croplands. Gullies in the 

rangelands are located in alluvial plain and 

slopes higher than 10% are croplands and 

slopes between 2 and 10% are flood plain. 

Gullies are formed on Marl and Quaternary 

formations and Calcaric Luvisols (Table 2). The 

rate of gully development for linear, digitated 

and frontal gullies was 0.88, 0.81 and 0.33 m
3
, 

respectively (Table 3). The maximum rate of 

gully development occurred from the fourth and 

fifth rain storms (Table 4). 

Soil moisture, exchangeable sodium, silt and 

clay, amount and intensity of rainfall and area 

of watershed were the most important factors 

for gully development and sediment production 

in the Abbas-Abad watershed (Table 6). For 

linear gullies, the minimum sediment 

production was 0.0003 m
3
 and the maximum 

rate was 0.560 m
3
. For the digitated gullies, the 

minimum rate was 0.002 m
3
 and the maximum 

rate was 0.890 m
3
. For the frontal gullies, the 

minimum rate was 0.005 m
3
 and the maximum 

rate was 0.647 m
3
 (Table3). The relationship 

between volume of gully erosion and rainfall 

amount in the Abas-Abad watershed (Figure 6) 

was not significant (p=0.108). The minimum 

amount of rainfall for gully development was 

10 mm (Figure 6). 

The relationship between gully volume and 

rain intensity was not significant (p=0.20) in 

Abas-Abad watershed and the minimum rain 

intensity for gully development was 0.75 mm 

hr
-1

 (Figure 7). 

The results indicated that there was no 

significant relationship between gully 

development and rainfall cahracteristics in the 

Abbas-abad watershed (Figures 6 and 7). 
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Figure 6 Relationship between gullies volume and storm precipitation in Abbas Abad watershed 

 

 
 

Figure 7 Relationship between gullies volume and storm rainfall intensity in Abbas Abad watershed 
 

The maximum sediment formed in the 

digitated gullies in the Abbas-Abad watershed. 

These gullies were located on croplands of 

Quaternary formation on a slope less than 10%. 

Based on the results of Sadeghi et al. ( 2008), 

for gully formation from rills on croplands with 

low intensity rain  in Spain, it was reported that 

improper cultivation, suceptible geologic 

formation with high silt content caused gully 

erosion in this type of watershed. With respect 

to gullies in this watershed (Figure 6), gully 

banks were dissected by surface runoff and the 

condition for block failure was prepared 

facilitating increased sediment production 

(Boucknak et al., 2009). The mean annual 

rainfall was 428 mm, the soil was silty clay and 
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therefore vegetation was poor. These conditions 

led to the formation of gullies.  

 

3.3 Sediment production by gullies in the 

Holowsh watershed in the south of 

Lorestan province 

The gullies were located in a semi-arid climate 

zone with two land uses, rangelands and 

croplands. Gullies in the rangelands were on 

alluvial plain with slopes higher than 10% and 

gullies in croplands were on flood plain with 

slopes of between 2 and 5%. Gullies were 

formed on the Pabdeh and Quaternary 

formations and Calcaric regosols and Lithosols 

(Table 2). The averages of gully development 

for linear, digitated and frontal gullies were 5.1, 

12.27 and 5.33 m
3, 

respectively (Table 3). The 

maximum gully development occurred in the 

sixth and second rainstorms (Table 4). 

Soil moisture, rainfall amount, silt, 

exchangeable sodium and watershed area were 

the most important factors on gully 

development and volume in the Holowsh 

watershed (Table 6). 

For linear gullies, the minimum gully 

development was 0.77 m
3
 and the maximum 

was 14.2 m
3
. For the digitated gullies, the 

minimum gully development was 3.51 m
3
 and 

the maximum was 17.58. Finally, for the frontal 

gullies, the minimum development was 4.05 m
3
 

and the maximum was 7.52 m
3
 (Table 3). The 

relationship between the volume of gully 

development and amount of rain was not 

significant (p= 0.29) in the Holowsh watershed 

(Figure 8). The minimum rainfall for gully 

formation was estimated at about 20 mm. 

The relationship between rain intensity and 

gully erosion was not significant (p= 0.86) in 

the Holowsh watershed. The minimum intensity 

for gully development was about 3.5 mm h
-1

. 

This implies that rainfall characteristics did not 

affect gully development. 

The maximum gully development was 

evident in linear and frontal gullies in the 

Holowsh watershed. Linear gullies were formed 

mostly on the areas Pabdeh geologic formation 

with slopes higher than 10% and frontal gullies 

were located on Quaternary formation with 

slopes less than 10%. Gullies on the Quaternary 

formation produced more sediment due to 

higher watershed area and more hydraulic 

gradient around the Seymareh River. The 

formation of linear gullies was mostly in the 

rangelands.

 

 

Figure 8 Relationship between the gullies volume and precipitation in Holowsh watershed 
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4 CONCLUSION 

The results revealed that sediment production 

from gullies was higher in the Holowsh 

watershed than in the other watersheds for all 

gully formations; linear, digitated and frontal. 

The main cause can be attributed to higher silt 

and clay content, higher slopes and higher 

rainfall intensity of the Holowsh watershed. In 

the Darreh-Shahr watershed, the maximum 

sediment was produced in the digitated gullies. 

These gullies were located in rangelands on a 

geological formation of limestone and shist 

with slopes higher than 10%. Poor rangelands 

condition, animal trampling and higher slopes 

(>10%) increased gully formation. 

Factors such as amount and intensity of 

rainfall, slope above head cuts, silt and sand 

content, soil moisture and calcium in the soil 

provided conditions for surface runoff in the 

Darreh-Shahr watershed. The maximum gully 

development occurred in the first and second 

rain storms (Table 4). This result supports the 

research of Capra et al., (2009), which 

demonstrated that the maximum sediment 

occurred from the first rainstorms in semi-arid 

regions. The rain intensity recorded in Darreh-

Shahr (0.6 mm hr
-1

) was similar to the result 

obtained by Capra et al., (2009) research in 

Italy with an intensity of 0.7 mm hr
-1

.  

In the Abbas-Abad watershed, the maximum 

sediment production was in the digitated 

gullies. These gullies were located on croplands 

and on a Quaternary geologic formation with 

slopes higher than 10%. Improper traditional 

cultivation, suceptible geologic formation and 

silt and clay content contribute to an increased 

potential to produce surface runoff.  

Factors such as soil moisture, rainfall 

amount, silt, exchangeable sodium and 

watershed area above the head-cuts were the 

most important factors influencing gully 

development in the Holowsh watershed. The 

maximum gully development occurred in the 

linear and digitated gullies. Linear gullies were 

formed on a Pabdeh geologic formation with 

slopes higher than 10%. Other gullies were 

formed on a Quaternary formation with slopes 

below 10%. More sediment was produced on 

the Quaternary formation. Linear gullies in the 

rangeland with higher slopes produced more 

sediment due to block failure. This result 

supports the research of Bouchnak et al., (2009) 

stating that there was a 77.8% contribution to 

increased gully formation from block failure on 

the higher slopes. In the frontal gullies on 

Quaternary formation around the Seymareh 

River, a larger drainage area and higher 

hydraulic gradient caused more sediment 

production. 

Amounts of silt, clay and sand in the Darreh-

Shahr watershed were 38.8, 13.3 and 48.8 %, 

respectively; in the Abbas-Abad watershed, 
they were 34, 41.8 and 34.8%, and in the 

Holowsh watershed they were 41.3, 30.5 and 

28.1%, respectively. These Figures show higher 

sand content in Darreh-Shahr, higher clay 

content in Abas-Abad, and higher silt content in 

Holowsh; indicating suitable conditions for 

producing surface runoff. The results indicated 

that among the three watersheds, the minimum 

and maximum gully development per mm 

rainfall occurred as 0.001 and 0.89 m
3
 in the 

Darreh-Shahr and the Abbas-Abad watersheds. 

The minimum sediment produced in Darreh-

Shahr watershed was due to higher sand content 

(48.8%) and the maximum sediment in Abas-

Abad watershed was due to higher clay content 

(41.8%). The most sediment was produced by 

the digitated gullies (2.8 m
3
) and frontal gullies 

(1.47 m
3
) with attention to their geologic 

formation and land uses. It can be implied that 

geologic formation and land use has an 

important role in gully development, as rainfall 

intensity was not particularly high in these 

regions. 

In the Holowsh watershed, the actual 

watershed area was less but the average slope 

was higher than the other watersheds. Although 
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the mean volume of gully erosion in relation to 

rainstorms was higher in the Holowsh 

watershed, the required minimum rain intensity 

was higher (3.5 mm hr
-1

), indicating higher 

resistance of the specific geologic formation 

and more suitable range conditions in this 

watershed in comparison with the others. 

Pabdeh formation is composed of shale and 

clayey calcareous substances. Shale has a 

resistance coefficient of between 4 and 6 in 

terms of resistance to erosion. The resistance 

coefficient of quaternary sediment varies from 

0.7 to 2, depending on slope gradient and 

vegetation cover. These coefficients are in the 

range of 17 for quartzite and 0.7 for alluvials. In 

addition, the gullies that were linear in the 

Holowsh watershed and that had less head-cut 

produced more sediment in relation to the other 

watersheds. 
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 از فرسایش آبکندی  به ازای رگبارها در غرب ایران رسوب زایی ناشی

 
 ، 6، حویذرضا کزین ساد5ُ، ٍحیذ کاظوی4، ضْزام هیزرضایی3، سیذحویذرضا صادقی2، هجیذ صَفی*1فزّاد ًَرهحوذی

 9ٍ حویذرضا ػظین سادُ 8، هحسي ضکل آتادی7وذرضا اختصاصیهح

 

 یشداری، داًطگاُ لزستاى، خزم آتاد، ایزاىداًطجَی دکتزی ػلَم ٍ هٌْذسی آتخ  -1

 ، ایزاىضیزاسهزکش تحقیقات کطاٍرسی ٍ هٌاتغ طثیؼی استاى فارس، استادیار،  -2

 ، ایزاىداًطکذُ هٌاتغ طثیؼی، داًطگاُ تزتیت هذرس، ًَراستاد،  -3

 ایزاى اصفْاى، داًطکذُ هٌاتغ طثیؼی، داًطگاُ صٌؼتی اصفْاى،داًطجَی کارضٌاسی ارضذ،  -4

 داًطکذُ هٌاتغ طثیؼی، داًطگاُ یشد، یشد، ایزاىداًطجَی کارضٌاسی ارضذ،  -5

 ایزاى اصفْاى، داًطکذُ هٌاتغ طثیؼی، داًطگاُ صٌؼتی اصفْاى،استادیار،  -6

 غ طثیؼی، داًطگاُ یشد، یشد، ایزاىداًطکذُ هٌاتداًطیار،  -7

 ایزاى ّوذاى، داًطکذُ هٌاتغ طثیؼی، داًطگاُ تَػلی ّوذاى،استادیار،  -8

 داًطکذُ هٌاتغ طثیؼی، داًطگاُ یشد، یشد، ایزاىاستادیار،  -9

 

 1393تْوي  6/ تاریخ چاج:  1393هْز  1/ تاریخ پذیزش:  1391ضْزیَر  28تاریخ دریافت: 

 

تخص ػوذُ ای اس ایزاى تحت پَضص اًَاع هختلف فزسایص ٍ خصَصاً فزسایص آتکٌذی قزار دارد. ٍسؼت سیادی چکیده 

اس ًَاحی غزتی ایزاى ًیش تِ دلیل ضزایط سخت حاکن تز آى تَسط فزسایص آتکٌذی تْذیذ هی ضَد. تا ایي ٍجَد تحقیق 

صَرت ًگزفتِ است. تِ ّویي دلیل تحقیق حاضز تا گستزدُ ای در ارتثاط تا هیشاى فزسایص آتکٌذی در هٌاطق هذکَر 

 48ّذف اًذاسُ گیزی هیشاى تَلیذ رسَب آتکٌذّای ایي هٌطقِ در هقیاس رگثار اًجام پذیزفتِ است. تزای ایي هٌظَر 

 آتکٌذ در سِ حَسُ آتخیش کَچك در استاى ّای ایلام ٍ لزستاى )درُّ ضْز ٍ ػثاس آتاد در استاى ایلام ٍ ّلَش در استاى

لزستاى( ٍ ٍضؼیت فزسایص آتکٌذی در آى ّا هَرد پایص قزار گزفت. هقذار حجن فزسایص آتکٌذی اس آى ّا قثل ٍ تؼذ 

تزآٍرد گزدیذ.  1386تا   1384ّای رگثار در حَسُ ّلَش در سال 6د ٍ رگثار در حَسُ ّای درُ ضْز ٍ ػثاس آتا 5اس 

ِ گزدیذ. ًتایج تذست آهذُ اس تحقیق ًطاى داد کِ حذاقل ٍ حذاکثز هیشاى تَلیذ رسَب ّز آتکٌذ تِ اسای رگثارّا هحاسث

هتز هکؼة تَدُ است. ّن  010/1ٍ  002/0حجن فزسایص آتکٌذی اس آتکٌذّای هطالؼاتی تِ اسای ّز هیلی هتز تارش 

لت ٍ چٌیي ًتایج تحقیق ًطاى داد کِ در هٌاطق غزتی ایزاى خصَصیاتی هثل هقذار رطَتت هَجَد در خاک، درصذ سی

 رس، هقذار ٍ ضذت تارش ٍ هساحت حَسُ سّکطی آتکٌذّا تز گستزش ٍ تَلیذ رسَب آتکٌذّا تاثیز دارًذ.

 

 یص آتکٌذی، فزسایص ًاضی اس رگثار، لزستاىفزسا ،ایلام، تَلیذ رسَب، غزب ایزاى: كلمات كلیدی

 

 


