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Extended abstract

Introduction

Check dams are simple and relatively low-cost structures that are widely used to control sedimentation in
watersheds due to the lack of special materials and technology. These types of dams have the largest amount
of watershed improvement operations in Iran. Therefore, considering the frequency of construction and as
a result the cost of construction, it is necessary to investigate their performance in watersheds to identify
their strengths and weaknesses. Evaluation of sediment trapping of check dams and correct selection of
parameters affecting their sedimentation performance is the main goal of this research.

Materials and methods

In this research, the evaluation of check dams from the perspective of sedimentation performance in the
Nehzatabad watershed in Kohgiluyeh county has been investigated. For this purpose, after determining the
parameters related to the volume of sediments deposited behind 11 selected check dams and calculating
their volume, the amount of sediment yield was first measured and then estimated by calculating three
different sediment trapping coefficients. Finally, by calculating the sediment delivery ratio, the measured
and estimated sediment yield was converted into its equivalent soil loss on the surface in the upstream sub-
watershed of the check dams.

Results and discussion

The results showed that the amount of specific sediment yield measured in check dams is from 0.001 to
1.08 and on average 0.13 tons per hectare per year. Considering the ratio of sediment delivery, which varied
from 18 to 51 percent for selected dams, this amount of sediment yield is equivalent to 0.01 to 2.1 and an
average of 0.3 tons per hectare per year of soil loss in the upstream sub-watersheds of check dams, which
is a very small number compared to the figures presented for the average soil loss in most of Iran's
watersheds. Taking into account different coefficients of sediment trapping, the estimated average values
for specific sediment yield in check dams are 2.88, 7.46 and 0.87 tons per hectare per year, which are
equivalent to 9.41, 30.5, 3.49 tons per hectare per year of soil loss respectively, which compared to the
average amount of soil erosion in Iran's watersheds, seem more reasonable and logical numbers.

Conclusions

Considering the factors affecting the sediment trapping coefficient, it can be said that if check dams are
built at a point in the waterway where the ratio of the storage capacity of the dam reservoir to the area of
the sub-watershed upstream of the dams is higher, the sediment trapping coefficient in the dams will
increase, which it is more favorable in terms of sedimentation efficiency. By examining the amount of
sediment trapping coefficients in the investigated check dams in the Nehzatabad watershed, which are
relatively low, it can be said that one of the reasons for the low coefficients is the reduction in the ratio of
the storage capacity of the dam reservoir to the area of their upstream watershed. Therefore, if the scientific
principles are not observed in the correct selection of the effective parameters for the placement of check
dams, the implementation of such projects does not have the necessary and sufficient effectiveness, while
the sediment measured in these dams and the soil erosion equivalent to it are a basis for the implementation

" Corresponding author: m.armin@yu.ac.ir


10.22092/ijwmse.2024.365173.2051

587/ Watershed Engineering and Management Volume 16, Issue 4, 2025
DOI: 10.22092/ijwmse.2024.365173.2051

of other watershed management measures are in watershed areas and if they are not accurate, It can lead to
ineffectiveness of these measures and incorrect calculations.
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Table 1. Geographical location and characteristics of check dams in Nehzatabad watershed
UTM i Total Useful
Dam Implementation Structure R\fgleJ r\:gr Structure height height
3
Names X v year type m) Volume (m°) m m
Mortared 145 95 2 15
Ch8 452524 3392630 1398 stonework
Ch23 452228 3393095 1398 Mortared 122 %0 2 13
stonework
Ch3l 454222 3392781 1396 Mortared 2100 700 48 27

stonework
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Che 448776 3393339 1396 Mortared 580 210 8 2
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Ch7 448361 3393460 1396 Mortared 240 100 2 1
stonework
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(t/haty)
Ch8 1398 2.83 16.4 0.14
Ch23 1398 3.54 67.55 0.044
Ch31 1396 20.9 3027 0.002
Ché 1396 26.13 1024 1.08
Ch7 1396 23.92 172.54 0.058
Ch34 1396 3 1.7 94.7 0.013
Ch36 1396 18 4006 0.001
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Table 3. Coefficients of sediment trapping and specific estimated sediment yield of checke dams

Specific Sub- Specific estimated sediment
D measured Reservior watershed Trap efficiency coefficient yield
am .
Names sed _|ment volume area of (t/haly)
yield (m® check dams D-0.046 D-0.1 D-1 D-0.046 D-0.1 D-1
(t/haly) (ha)
Ch8 0.14 145 0.16 8.05 15.99 65.55 1.74 0.88 0.21
Ch23 0.044 122 0.67 1.73 3.68 27.66 2.54 3.8 0.51
Ch31 0.002 2100 30.27 0.67 1.44 12.72 0.3 9.72 1.1
Ché 1.08 580 0.1 35.91 54.91 92.41 3.01 0.25 0.15
Ch7 0.058 240 1.72 1.33 2.85 22.66 4.36 4,91 0.62
Ch34 0.013 350 0.95 3.44 7.18 43.62 0.38 1.95 0.32
Ch36 0.001 1740 40.06 0.42 0.9 8.36 0.24 15.56 1.67
Ch21 0.043 2140 8.88 2.28 4.82 33.6 1.89 29 0.42
Ch22 0.071 240 2.96 0.78 1.67 14.55 9.1 8.38 0.96
Ch24 0.014 130 4.37 0.29 0.62 5.88 4.83 22.58 2.38
Ch25 0.019 120 1.98 0.58 1.26 11.29 3.28 11.11 1.24
Mean 0.135 718.81 8.37 5.04 8.67 30.76 2.88 7.46 0.87
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Table 4. The amount of equivalent soil loss measured and estimated in the upstream sub-watersheds of the check dams

SDR Egivalent measured Egivalent estimated soil loss (t/haly)

Dam Names soil loss ((t/haly) D-0.046 D-0.1 D-1
Ch8 0.47 0.3 3.68 1.86 0.44
Ch23 0.37 0.12 6.9 10.33 1.39
Ch31 0.19 0.01 1.59 51.47 5.82
Ché 0.51 21 5.87 0.49 0.29
Ch7 0.31 0.19 13.98 15.74 1.99
Ch34 0.35 0.04 11 5.63 0.92
Ch36 0.18 0.01 1.33 86.53 9.29
Ch21 0.23 0.18 8.07 12.39 1.79
Ch22 0.28 0.25 32.08 29.54 3.38
Ch24 0.27 0.05 18.18 84.97 8.96
Ch25 0.3 0.06 10.78 36.50 4.07
Mean 0.32 0.3 9.41 30.5 3.49
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