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1- Universal Soil Loss Equation

2- Water Erosion Prediction Project

3- Chemical, runoff and erosion from agricultural
management systems

4- Ephemeral gully erosion estimate
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Figure 1. Geographical location (A), Slope map (B) of Iky-Aghzly watershed.
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2- Ephemeral Gully Erosion
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Figure 3. Photos of before (A) and after (B) the formation of ephemeral gully.
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Table 1. Input of EGEM model.
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Figure 4. Location and upstream watershed (A) and distribution map (B) of ephemeral gullies in the stady area.
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Figure 5. Photos of the initial and final steps of measuring the ephemeral gullies.
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Table 2. Morphometric characteristics calculated of ephemeral gullies.

ke sl o Sl Ges Sl o oSle Ges oSl S Uk palosle Gasaled

Cross section Maximum Maximum Average Average Gully length Drainage Number of
(m?) width (m) depth (m) width (m) depth (m) (m) area (m?) gully
0.097 0.60 0.45 0.38 0.25 3312 32191 1
0.09 0.55 0.42 0.38 0.24 289.2 41117 2
0.054 0.48 0.38 0.26 0.22 46.3 1860 3
0.061 0.52 0.35 0.22 0.27 751 7520 4
0.072 0.40 0.33 0.27 0.27 78.8 5330 5
0.076 0.35 0.45 0.25 0.31 65.5 2542 6
0.091 0.42 0.40 0.31 0.29 84.7 4036 7
0.075 0.44 0.30 0.32 0.23 114.2 7246 8
0.067 0.34 0.42 0.23 0.28 47.8 2003 9
0.072 0.38 0.43 0.27 0.26 54.4 3421 10
0.067 0.39 0.40 0.31 0.22 206.9 24116 11
0.077 0.40 0.44 0.27 0.28 225.8 27196 12
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Figure 6. Annual average of erosion caused by ephemeral gully (estimated and measured).

Sl s bRl e lasaly Sl eslanad
e e mlE s Ll B Gas
Y o Jad= s YL JKJL:A Sl b la 5 >
Sl Sl @b 4 g Lol sas gl
Lo ge e Gl 3 Gy 26 oA s e
a5 Gl B G Rl Al

(i J).,\;-) JAT Cewddo ouLiLsJSe)'\uU\ 9 o.l.\ir:)jiﬁ

Sl Juled 5l il S ol kg

YV Gl s sl 5 b s 5 VoY B se
YL Olals Ol 5l OLES &Sl pens SISK8 s o
2l asllles 5; 40 0ngdme 5y isle bl & o
Lg,l{J@VSwj ol s S uu.l:)'lv?o- oyl
o dle s cul adaie (g5,5liS S Gl s
o Sl el alS LSl ) (g, Jl
dilas 53 sdis S ol Slaesls o 5 4

AV 5K gl o s S s Y Jsar
Table 3. Results output for the average annual.

G S b il G et el PROEGEL Belas e das ol
Depleted area of gully (m?) Voided area of gully (m?) Eros“;?ﬂ(l); c(:g)hne)meral Wldt};l?li;;]z}r::)meral Nugﬁg of

80.9 299.5 126.0 1.37 1

80.9 323.8 134.1 1.77 2

0.0 24.3 1.0 0.85 3

0.0 40.5 19.3 0.85 4

0.0 56.7 32 1.13 5

0.0 36.4 2.9 0.85 6

0.0 12.1 0.7 0.18 7

0.0 8.1 3.8 0.12 8

0.0 4.0 0.2 0.12 9

0.0 4.0 0.4 0.15 10

0.0 324 16.8 0.24 11

0.0 36.4 17.3 0.24 12
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Table 4. The estimated and measured results for an annual average of ephemeral gully erosion and width

ephemeral gully.
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(e — 55,51, (5 =231, (e ol s S o310 (0 —e ks S o510
Number of
Annual average of Annual average of erosion Annual average of width Annual average of erosion gully

width (m) (estimated) (ton) (estimated)

(m) (measured)

(ton) (measured)

1.37 126.0 0.38 19.04

1.77 134.1 0.38 19.03 2
0.85 1.0 0.26 1.61 3
0.85 19.3 0.22 2.14 4
1.13 32 0.27 3.92 5
0.85 29 0.25 3.66 6
0.18 0.7 0.31 3.83 7
0.12 3.8 0.32 4.95 8
0.12 0.2 0.23 1.98 9
0.15 0.4 0.27 223 10
0.24 16.8 0.31 13.01 11
0.24 17.3 0.27 9.72 12
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Table 5. Chi-square test results to annual average of ephemeral gully erosion.
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Figure 7. Comparison Box plots (1- Observation and 2- Model prediction).
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Table 6. Chi-square test results to annual average of width EG.

3T s & ool e e
P-value
F Chi-square Variable
Shalie
Observation
>0.05 11 2.98

JJ»@MJ)J.J{

Model prediction

=TT REE NSt | )
annual average of width Ephemeral gully

S S i
T T
b Jao e 5450
Observation Model prediction

(dn 3,51 5 =Y 5 Slaalin —1) (glamar glals ga amslie -A K3
Figure 8. Comparison Box plots (1- Observation and 2- Model prediction).
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Abstract

Background and Objectives: An important form of gully erosion which usually develops in
farmlands is ephemeral gully erosion. Researches have shown that soil loess due to ephemeral
gullies is around 2 to 90 m’.h'.yr'. Given the high soil loess of loess deposits and intensive
cultivated lands in Golestan province, assessment of factors affecting the development of
ephemeral gullies is of great importance. The main objective of this study is the efficiency
assessment of the Ephemeral gully erosion model (EGEM) to estimate gully erosion in the
Iky-Aghzly watershed.

Materials and Methods: The area of Iky-Aghzly watershed is around 703 hectares, located in
the basin of the Gorganroud (Golestan province). Its mean annual precipitation and temperature
is 424 mm and 15.7 °C, respectively. Through field reconnaissance in three stages (seasonally),
12 ephemeral gullies were identified and their locations recorded by GPS. Morphometric
characteristics recordings and soil sampling were conducted in the head of gullies as well. Apart
from measuring of morphometric characteristics and soil physicochemical properties, physical
specifications of watershed adjacent to each gully was calculated. EGEM efficacy was validated
by Chi-square test in R software, by comparing the observed variables (mean annual soil
erosion and width of ephemeral gullies) with the same variables estimated by the model.
Results: The average soil loss caused by ephemeral gully erosion was around156.7 t yr' for all
ephemeral gullies. The depth and width of gullies was between 10 to 45 cm and 15 to 60 cm in
the last measurements. The average soil loss per each ephemeral gully was around 3.76 to 12
t h'. The results showed that there is a significant difference at the 5% level between the
measured annual average gully erosion rate and estimated erosion by the model. But the annual
average width of ephemeral gullies corresponding to the model output variable, was not
significantly different. The rate of ephemeral gullies erosion estimated by The EGEM is not
acceptable in the Iky-Aghzly watershed, while the width of ephemeral gullies (EGEM) was near
the observed width.

Conclusion: Generally, according to the results of this research, it can be concluded that the
ephemeral gullies were formed coinciding with the autumn rains and tillage (4 ephemeral
gullies) and in the late winter (8 ephemeral gullies) .The reasons for ephemeral gullies emerging
are rainfall intensity, antecedent soil moisture content, tillage along the slopes in the study area.
According to these results, for accurate assessment of EGEM as event-based model in
Iky-Aghzly watershed, individual participations is recommended.

Keywords: Loess deposits, Ephemeral gully erosion model, Morphometric characteristics,
Chi-square
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