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Table 1- Classification of soil salinity limitation using electrical conductivity.

Electrical conduction(ds/m)

The amount of salt restriction

4<
4-8
8-16
16-32
>32

No restriction
Low restriction
Medium restriction
Severe restriction

Very Severe restriction
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Table 2- Slope classification based on Soil and Water Institute method.

Slope condition Slope Percent  Sign
Flat 0-2 A
Gentle slope 2-5 B
Sloping ground 5-8 C
Very steep 8-12 D
Relatively steep slope 12-25 E
Steep slope 25-40 F
Very steep slope 40-70 G
Extremely steep slope 70< H
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Figure 1- Different classes of slope and the amount of gullies occurred in the classes.

(1Y) saila, sloge; 4 ol celyy o ol s
LA 8g (1)) eol> a4 &5y Jood Ol
shls @bl 1LY 5 @0 )5 shls @bl
oaile (3L pis 9w 5w el p)lS
5 SV (Y- o F) L Sosile Sliisee (¥ Jgus)us!
~@aS oS 5o 1y )5 s (Ve e V)l e

a3l ge o Jale plo 5l gl b

I Olgeds ooy )5 Sk Gragh ool 5
WD ey (PSS Glale ol )0 ke sl fele
Gble ;0 wax g a8 sl l5 dulas s
celyy @ @ipe Jos Slpass oS ol las Bas
Sime) @ G has Sless (L00) m
JEP RN SN IREN
cely @ g o Shess (1Y) mo cely;
(YY) €L g &y a cely; s Oless (1Y) S

(B Gblo jo Wz g mod bys )l A lio - ¥ Jgu
Table 3- Comparison of old and new land uses in gully areas.

Percent Current Land use Past Land use
55 Dry farming Rangeland
4 Bare land Rangeland
4 Rangeland and Dry farming Forest
3 Water farming Rangeland
2 Rangeland and garden Agriculture
2 Bare land Water farming
1 Road Rangeland
18 Rangeland Rangeland
3 Dry farming Dry farming
8 Mining, water farming Other (Rangeland, bare land, etc.)
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Table 4- The amount of damage caused by gully erosion.
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The value of damage Gully Area .
(million rials) Type of damage (ha) Province
17400 Road, rangeland 256.52 Esfahan
18000 agriculture 29400 Bushehr
97560 Forest, rangeland, rain fed 32520 Chahar Mahal and Bakhtiari
2300000 Rangeland, mgg} dbe”n"d'”g' village, 188125 Sistan and Baluchistan
339000 Village, Dry_ fa_rmmg, Rangeland, 47925 Fars
Building, Road
85000 Agriculture, Rangeland, Industry 6427.6 Qom
11580 Agriculture, building, road 16962.3 Kurdistan
20000 Road, water chan_nel, electricity 33925 Kerman
tower, agriculture
1500000 Building, Rangeland, Dry farming 60560 Golestan
3000 Rangeland, Dry farming 47347.6 Khorasan
3500 Building, Rangeland 1038 Guilan
20000 Road, Bridge, Agriculture 14663 East Azerbaijan
113 Dry farming, Rangeland, 16000 Semnan
Road
77760 Dry farming, Rangeland 259200 Kohkllox%/?naer‘ljd Boyer
1376607 Dry farming, Rangeland, Road 432947 Kermanshah
140480 Dry farming, Rangeland, Road 24060 Ardabil
4093.5 Rangeland 5506.5 Qazvin
187000 Building, Rangeland, Dry farming, 153570 lam
Road, Garden
10897 Rangeland, Dry farming, Village 3630 Zanjan
2596.5 Rangeland, Rural houses 3328 Mazandaran
Rangeland, Foundation of oil pipes,
601925.6 Electricity and telecommunications 49978 Khuzestan
tower, rural road
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Extended Abstract
Introduction and Goal

One of the types of water erosion that causes erosion and sediment in watersheds and causes a
lot of damage to agricultural lands, range lands and infrastructure is gully erosion. By
identifying the causes of gully erosion, land managers can prevent the expansion of gullies by
considering and observing effective management factors. This research was conducted with the
aim of examining gully erosion in the provinces of the country, identifying the factors
influencing the expansion of gully erosion, determining the area affected by gully erosion, and
estimating the damages resulting from it. In addition, the extent of the expansion of gullies in
the classes of different factors and the damage caused by gullies in Iran were investigated
Materials and Methods

The materials used in this research are research projects that directly and indirectly focus on the
expansion of gully erosion. Initially, several of the most important factors influencing gully
erosion in the watersheds of the country were examined. Then, all classified factors and their
relationships with areas affected by gully erosion were analyzed. In this research, the climates of
gully-affected areas were classified using the extensive Dummartin method, and the relationship
between different climates and the frequency of gullies was examined and calculated.
Comparison of old and new land uses in gully areas, soil texture and range of soil particle
changes, EC changes, organic matter changes, SAR changes in gully areas, slope, road
construction, and plowing in the slope direction as some of the most important. The effective
factors were investigated in the expansion of gully erosion. Finally, the area of gully erosion
occurred along with the type of damage and the estimated amount of damage has been estimated
based on daily prices for the provinces.
Results and Discussion

The results of the analysis of the relationship between different climates and the frequency of
gullies indicated that 32% of gullies are in semi-arid climates, 17% in dry climates, 14% in dry
and hot desert climates, 14% in dry and temperate desert climates, and 9% in Mediterranean
climates, 5% occurred in semi-humid climates, 4% in humid and dry cold desert climates
respectively, and 1% in very humid climates. The comparison of old and new land uses in gully
areas showed that 55 %of the gullies were created as a result of changing the land use of
rangeland to dry farming agriculture.
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Silt Loam, Loam, and Sandy Loam are the dominant soil textures in gullies with 26, 23, and
20%, respectively. 14 %of the studied areas have very severe restrictions in terms of salinity.
The amount of organic matter in the studied areas varies from 0.02 to 2.9%. The organic matter
of 94% of the gully areas was less than 2%, and the organic matter of about 6% of the areas
varied from 2 to 2.9%. The results of the sodium absorption ratio study showed that the sodium
absorption ratio of 24% of the gully areas was greater than 15. The slope of 70% of the gully
areas was less than 12%, 16% of the gully areas were in the slope class of 12 to 25%, and 14%
of the gully areas were in the slope class of more than 25%. In 38% of the gully areas, road
construction and in 27% of them, plowing in the direction of the slope were identified as factors
affecting gully erosion.

Conclusion and Suggestions

Based on the results of this research, the highest frequencies of gullies were observed in semi-
arid climates rain fed agriculture and the soils with silty loam texture. Additionally, gullies have
expanded in areas with very severe salinity limitations, very low organic matter, and high
sodium absorption ratios. In some areas, road construction and plowing in the direction of the
slope are also known as effective factors in gully erosion. Based on the results of this research,
the damage caused by the expansion of Iranian gully was calculated to be about 700 billion
Tomans. Also, due to the onset of a long-term drought period, it is suggested that conservation
plans (biological) and in some cases combined (biological and structural) be used to reduce the
expansion of Iranian gullies. Also, in areas where improper agricultural practices have led to the
expansion of gullies, farmers should be educated, particularly in the area of proper plowing
techniques. Additionally, in the studied areas, land use change was identified as the most
significant human factor affecting the occurrence of gully erosion. Therefore, it is recommended
to avoid land use changes.

Keywords: Climate, damage, gully erosion, land use change, organic matter, plowing in the
direction of the slope
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