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Table 1. Mean and range of geometric dimensions of gullies and their drainage basin characteristic

Ordadagh Mulla Ahmad Sarcham

Mean Range Mean Range Mean Range
Length (m) 35 21-53 31 17-45 18 12-26
Mean wide (m) 1.2 0.3-2.1 0.9 0.4-2 1 0.5-1.5
Depth (m) 0.45 0.35-0.5 0.4 0.35-0.5 0.43 0.35-0.5
Cross section area (m?) 0.6 0.4-1.2 0.5 0.4-1 0.4 0.3-0.9
Volume (m® 20 11-32 17 10-26 11 9-21
Drainage basin area (ha) 16 8-28 15 7-25 26 11-31
Waterway length (Km) 0.6 0.4-1 0.8 0.5-1.1 1.3 0.7-2.2
Waterway slope (%) 9 2-11 3-13 5 1-10
Drainage basin slope (%) 12 5-23 8 1-29 11 5-14
Curve Number (CN) 70 60-78 65 61-74 75 71-81
Shear strength (kg.cm™) 0.7 0.2-1.2 0.7 0.1-1.5 0.6 0.2-1.7
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Table 2. Average of measured and estimated length, width and volume variations of gullies over one year in
studied areas

Ordadagh Mulla Ahmad Sarcham
Estimated ; ;
Estimated by Estimated
Measured by Measured Measured

REGEM REGEM by REGEM
Length change (m) 0.4 0.3 0.4 0.2 0.3 0.34
Average wide 0.1 0.15 0.15 0.13 0.2 0.18
change (m)
Volume change 25 2.2 15 16 18 1.7
m) . . : : : .
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Table 3. Pearson Correlation Coefficient (r) Between Measured and Estimated by REGEM Model Values of
gullies Change in a Year

Length Average wide Volume Volume change in one year
Ordadagh 0.43" 0.54" 0.41" 0.53"
Mulla Ahmad 0.38" 0.41" 0.40m 0.49™
Sarcham 0.60™ 0.58™ 0.64™ 0.66™
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Model Estimation factors Modified equation R? RMSE
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Table 5. Pearson Correlation Coefficient (r) Between Measured and Estimated by modified REGEM Model

values
Length Average wide A(;/erage Volume Volume change in one
epth year
Ordadagh 0.68™ 0.71™ 0.69™ 0.65™ 0.76™
Mulla Ahmad 0.56™ 0.42" 0.65™ 0.61™ 0.67™
Sarcham 0.65™ 0.69™ 0.59™ 0.70™ 0.78™
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Estimating of Gully Erosion Based on REGEM Model Equations and
Modification of It’s for Ardebil Province
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Abstract

Small gully due to high density per unit area is one of the most important causes of soil and water
losses in watersheds that have gully erosion. In this research, with the selection of 81 small gullies
in three watersheds from Ordadagh, Mulla Ahmad and Sarcham in Ardebil province, the size of
gullies was determined with a one-year interval and the change in length, average width, depth and
volume of them were recorded. Also, gullies size was estimated using the REGEM model with a
one-year interval and the correlation between observed and estimated values was investigated. In
order to modify and optimize the model for the studied areas, the model was corrected using
regression models and again evaluated for estimating the gullies size and its variations over one year.
To correct the model, the regressive shear stress parameters and soil erosion parameters of the
REGEM model were used to estimate the dimensions of the gully including length, average width
and moderate depth. The results show that the REGEM model only in Sarcham area had the useful
efficiency in estimating gully erosion and its estimation correlation coefficient with measured gullies
volume changes was 0.66. While estimating the size of the gullies with the modified model, in all
three regions, showed a significant correlation with the measured values. The correlation between
the measured and estimated values by modified model for gullies volume change was determined to
be 0.76, 0.67, and 0.78, for Ordadagh, Mulla Ahmad and Sarcham respectively. Therefore, in order
to apply the model in other regions, it is necessary to correct the model according the conditions of
the region.
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