[ Downloaded from jircsa.ir on 2026-05-26 |

[ DOR: 20.1001.1.24235970.1403.12.3.2.9]

)

5

A . i

Effect of check dam on sediment controlling and increasing the area of agricultural lands
(Case study: Narun Khash sub-watershed)

Mansour Jahantigh 1x® Moien Jahantigh 2®

1. Associate Professor, Department of Soil Conservation and Water Management, Sistan Agricultural and Natural
Resources Research and Education Center, AREEO, Zabol, Iran. Mjahantigh2000@yahoo.com

2. Assistant Professor, Department of Soil Conservation and Water Management, Sistan Agricultural and Natural
Resources Research and Education Center, AREEO, Zabol, Iran. Moienja23@yahoo.com

ARTICLE INFO ABSTRACT

. . Unscientific use of natural and agricultural areas to meet food needs, especially in arid
Article type: and semi-arid areas, causes rapid growth of soil erosion, followed by a decrease in the
Research Paper quantity and quality of underground water, a decline in agricultural and livestock
products, and the occurrence of destructive floods that instead of blessings, they bring
sorrow for the watershed residences. Therefore, improving the environment and creating
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Published online: 16 November 2024 icheck dams were constructed with public participation. First, the position of the clauses
was determined. Then the dimensions and volume of each of them were estimated. In
addition, the amount of accumulated sediments in each tank was estimated. For this
purpose, the height of sediment was measured in three locations, and by obtaining their
average as well as the length and width of the area with sediment, the area covered by
these sediments was estimated. Then, the volume of sediments in the reservoir of each
section was calculated based on the corresponding equation. The results showed that 67.5
m3 of stone was used to construct 15 check dams in this catchment area, and the average
contribution of each dam was 4.5 m3. Additionally, the findings showed that the
accumulated sediments in dam reservoirs and the average of each check dam were 42.6
and 2.8 m®, respectively. In general, these structures have improved 232.9 m? of rocky
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EXTENDED ABSTRACT

Introduction: Soil erosion, including the water type, is considered the most important threat to environmental
destruction in the world, especially in arid and semi-arid areas. The soil in such areas is usually shallow and has
little organic matter. In addition, they have a weak structure. The lack of vegetation plays an important role in
soil degradation in these areas, especially in rainy seasons. In terms of climate, one of the prominent
characteristics of dry areas is the lack of rainfall, but its irregular distribution and high intensity, so that a large
part of its annual rainfall may fall in a short period. Iran, which is located on dry land and its average annual
rainfall is about one-third of the global average, also has such a situation. Therefore, to improve the conditions
of such areas, it is necessary to use efficient management, especially in arid and semi-arid areas. One of these
managements is comprehensive watershed management, which includes economic-social management and
mutual relations between water, soil, and plants and the type of land use, as well as the relationship between
upland and downstream areas. In other words, comprehensive watershed management is the process of optimal
use of existing natural resources in a sustainable manner in a watershed. So that this is a multidisciplinary
process with the approach of the people in the watershed as the main agents (decision makers and main actors)
play a role in it. One of the watershed management activities is the construction of small dams to reduce the
slope of waterways, reduce the speed of water flow, and control erosion and destruction on canals and
waterways with materials such as wood, stone, stone, and cement. The use of each of these structures depends
on the size of the hydrological unit, the type of materials in the place, and the goals of the structure
establishment. Check dams are considered to be the most widely used correctional structures that are created in
waterways and small ditches with a watershed area of less than 4 ha and a waterway slope of less than 20%.
Methodology: To conduct this research, one of the hydrological units from the primary sub-branches of this
region was selected, where 15 check dams were constructed with public participation. First, the position of the
clauses was determined. Then the dimensions and volume of each of them were estimated. In addition, the
amount of accumulated sediments in each tank was estimated. For this purpose, the height of sediment was
measured in three locations, and by obtaining their average as well as the length and width of the area with
sediment, the area covered by these sediments was estimated. Then, the volume of sediments in the reservoir of
each section was calculated based on the corresponding equation.

Results and Discussion: In the study area, the location of dams has been selected based on the experience of
local experts. Therefore, the placement of dam construction sites, which is the most important factor in their
performance, including sediment control, has been carried out favorably. Due to the presence of materials
(stones), check dams have been constructed from the beginning of the waterway of the relevant hydrological
unit. The results showed that 67.51 m3 of stone was used to construct 15 check dams in this catchment area, and
the average contribution of each dam was 4.5 m. In addition, the findings showed that the accumulated
sediments in dam reservoirs and the average of each check dam were 42.6 and 2.8 m?, respectively. In general,
these structures have improved 232.9 m? of rocky land, and the share of each of them was 15.5 m? on average.
In general, with the construction of each cubic meter of check dams in this area, 0.63 m® of sediment can be
controlled and 3.5 m? of rocky land is also corrected.

Conclusion: The area of Taftan Khash is one of the areas prone to producing agricultural and horticultural
products as well as fodder production. The rainfall situation in this area has been such that in the past, floods
usually threatened Khash city at the same time as the rainfall in Taftan. But with the construction of earth dams,
this flood threat has been removed. But what threatened the region in recent years are the phenomenon of dust in
the watersheds downstream and the reduction of agricultural land quality in upstream. Since in this area, rain
catchment surface systems are suitable places for sediment control and rainwater extraction, it is possible to
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make proper use of this wealth by carrying out watershed works and land management. In addition to
controlling soil erosion and preventing the occurrence of destructive floods and the occurrence of dust
phenomena as well as the expansion of the desert, it provided a suitable ground for soil stabilization and
environmental improvement. In addition, the high motivation of the watershed residents of this region to
participate in the development of watershed management in the Taftan Khash watershed, it provided a suitable
plan for the economic, social, and environmental development of this region.
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Table 1- Characteristics of check dams constructed in the studied hydrological unit

Ldﬂ - .

() s s ) e T (g ij:) T e s
0 15.8 1.8 1 1.2 9 2 1
15.8 14.2 2.8 1 1.2 0.9 2.8 2
30 13.6 3.5 1 1.2 0.9 3.5 3
43.6 30.3 3.8 1 1.2 0.9 3.8 4
73.9 13.2 4.3 1 1.2 0.9 4.3 5
87.1 14.8 45 1 1.2 0.9 4.2 6
101.9 14.2 4.8 1 1.2 0.9 4.4 7
116.1 16.2 4.8 1 1.2 0.9 45 8
132.3 14.2 4.6 1 1.2 0.9 4.3 9
1455 13.6 5 1 1.2 0.9 4.6 10
160.1 27.1 5.6 1 1.2 0.9 5.2 11
167.2 13.2 5.4 1 1.2 0.9 5 12
200.4 16.8 51 1 1.2 0.9 4.7 13
217.2 14.8 4.6 1 1.2 0.9 4.3 14
232 15.8 5.8 1 1.2 0.9 54 15
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Table 2- The dimensions, surface and sediment volume of the reservoirs of the check dams constructed in the studied
hydrological unit
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1.6 0.26 6.3 2.1 3 1
2.2 0.27 8 2.3 35 2
2.7 0.22 12.2 3.3 3.7 3
2.8 0.20 14 3.4 4.1 4
3.2 0.20 16 3.7 4.3 5
2.7 0.20 13.3 35 3.8 6
2.6 0.18 14.6 3.4 4.3 7
3.1 0.18 17.1 3.8 4.5 8
3.1 0.17 18.5 3.7 5 9
2.8 0.17 16.7 3.8 4.4 10
3.3 0.17 19.7 4.2 4.8 11
4.1 0.18 22.9 4.4 5.2 12
3.2 0.17 18.9 4.2 4.5 13
2.7 0.15 18.1 3.7 49 14
2.5 0.15 16.6 3.6 4.6 15
42.6 2.87 2329 495 66 o>
2.8 0.19 15.5 3.3 44 busgre
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Figure 2- A view of the range of studied rainwater catchment systems
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Figure 3- A view of the amount of sediment in reservoir of the check dam
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Figure 4 - The graph between the cumulative distances of the dams compared to the initial dam and the sediment
depth
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