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Article Info ABSTRACT
Avrticle type: Background and Obijectives: Mass erosion is the movement of rock and
Research Full Paper soil down the slope, mainly due to gravity. One of the most significant

mass movements is debris flow. These are actually fast moving landslides

. . and are a very dangerous natural disaster in mountainous areas. To control
Article history: : . .

A, erosion and prevent sediment movement downstream, there are various

Received: 02.14.2023 - . . . . . .

Revised: 05.28.2023 biological and engineering methods available. Debris flow is most

Accepted: 06.06.2023 commonly controlled by check dams. The main purpose of building these

dams is to control and reduce the amount of sediment entering the rivers.

The backs of most dams may be filled with coarse-grained sediments and

Keywords: in areas with debris flows, so it is imperative to monitor how well these
Coarse-grained sediments,  structures maintain different sediments. In some parts of the Nanor Baneh
Fine-grained sediments, watershed and in the adjacent basins, there has been debris flow that has

Gabion check dam,
Masonry check dam,
Trapping

caused damage to the forests downstream and also caused the filling of the
waterways and reservoirs of check dams. Therefore, the purpose of this
study was to investigate the sedimentation granularity of check dams built
in various parts of the watershed.

Materials and Methods: Based on available sources, information, and
maps of the basin, 58 points were identified, and their surface soil was
sampled. To determine soil PSD, a hydrometry method using a 24-hour
reading and sieve series was used. There are 88 gabions and masonry check
dams evaluated in this research. Sediment samples were collected from
each dam at two points and at two depths (a total of 57 sediment samples).
After air-drying, the sediment samples were passed through a 2 mm sieve
and the size distribution of particles smaller than 2 mm was determined
using the hydrometric method (24-hour reading) and the same sieves as the
soil samples. To determine the size distribution of particles larger than 2
mm, the sieve method (sieves with openings larger than 2 mm) was used. A
comparison of the particle size distribution of soil samples upstream of the
dams and the sediments behind the dams was conducted to investigate the
effectiveness of these dams in trapping fine-grained and coarse-grained
sediments. Finally, the gradation curves and Ds, of the sediments behind
the dams were examined.
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Results: Based on the size distribution of particles smaller than 2 mm in
the soil and sediment samples, the ratio of sand, silt, and clay in sediment
samples (with mean values of 90.53, 5.45, and 4.02, respectively) varied
significantly from those in the soil samples upstream of the dams. The
results of D, ratio (< 2 mm) of sediments to the soil sample upstream of
check dams (average 25.92) revealed that most check dams were effective
in trapping sand and larger particles, but they were less effective in keeping
smaller particles in suspended sediments. Furthermore, the high Ds, values
for the total sediments (average 3.80) indicate that most sediments are
coarse-grained. A number of check dams located in the path of the debris
flow were also completely filled in one or two rainfall events, according to
local evidence and field studies.

Conclusion: The results of sediment analysis behind check dams revealed
that most of them were highly effective at keeping coarse-grained
sediments and preventing their movement downstream. However, these
dams have limited effect on trapping fine-grained sediments, and
complementary methods for controlling and trapping them downstream of
check dams may be needed. However, the role of these dams in reducing
runoff intensity, reducing the peak flow of floods, protecting roads and
residential areas downstream and many other effects cannot be ignored.
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Table 1. The characteristics of the studied check dams (marked with white color)-(G: Gabion, M: Masonry,
D.S.: Dry stone, F: Filled, NF: Not filled).

Slatse Solaises
) ) Coordinate ) ) ) Coordinate )
‘ o3l &l o3l ('b . o3l s o3l ol
I stucture 50 Jsb  Structure W Structure oo Jb  Structure
Check dam type e name Check dam type - name
sedimentation sl Slelae sedimentation ELRpers ELR]pers
Y X Y X
(NF) & o (M), 3974132 591101 C45 (NF) o & G s 3971670 593489 c1
F) < (M), 3974088 591126 C46 (NF) o & G) s 3971623 593530 C2
(NF) o o (M), 3974061 591142 Ca7 (NF) & & G) s 3971603 593542 c3
(NF) & < (D.S)# 3974601 591107 C48 F) < M), 3971362 594351 c4
(NF) & < (D.S)# 3974649 591084 C49 (NF) & & (D.S)# 3971333 594645 C5
(NF) o < (D.S)# 3974699 591061 C50 (NF) o & G) s 3971255 594841 C6
(NF) o o (G) S 3974991 591243 C51 (NF) o & G) s 3971281 594686 c7
(NF) & & (G)S 3975049 591207 C52 (NF) o & G s 3971287 594575 c8
F) o (G)S 3974860 591268 C53 F) < G s 3971270 594489 c9
F) < (G) S 3974771 591249 C54 (NF) o & M) ¢ 3971250 594445 C10
F) < (G) S 3974662 591228 C55 (NF) o < G) s 3971030 594333 Cl1
F) < (G) S 3974590 591197 C56 (NF) o & G) s 3970704 594219 C12
(NF) o & (M), 3974564 591184 C57 (NF) o < M), 3970924 594119 C13
F) < (M), 3974510 591179 C58 F) < M) 3969845 593708 Cl4
F) < (M), 3974462 591202 C59 (NF) o & M) ¢ 3969880 593658 C15
F) o (M), 3974411 591203 C60 F) < M) 3969306 593715 C16
F) o (M), 3974436 591161 C61 F) < M), 3969268 593749 c17
F) < (M), 3974331 591224 C62 F) < G) s 3969188 593759 C18
F) < (M), 3974259 591284 C63 (NF) o < G) s 3969457 593902 C19
F) o (M), 3974219 591299 C64 (NF) o & G) s 3969442 594099 C20
F) o (M), 3974506 591629 C65 F) < G) s 3969503 594292 c21
F) o (M), 3974529 591642 C66 F) < G) s 3969566 594426 c22
F) < (M), 3974564 591640 c67 (NF) o & G) s 3969219 594334 c23
F) o (M), 3974700 591991 C68 (NF) o & M) 3969576 594182 C24
F) o (M), 3974761 591998 C69 (NF) o« G) s 3969659 594303 C25
F) o G) S 3974924 591918 C70 (NF) o« G) s 3969734 594280 C26
F) < (G) S 3974961 591907 c71 (NF) o« G) s 3969706 594424 c27
(NF) o & (G) S 3974313 593248 C72 (NF) o« G) s 3969684 594494 c28
F) o (G) S 3974506 592976 c73 (SR M) 3968045 593114 C29
F) o (G) S 3974472 592959 C74 (SR G) s 3967985 593010 C30
(NF) o & (G) S 3974439 592931 C75 (NF) o« M) 3974123 589352 C31
F) o (G) S 3974435 592861 C76 (NF) o < M) 3974124 589418 C32
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Continue Table 1.

Slass Slaie

Send s Coordinate ) ol ) Coordinate )

i o5l Z—y o3l rb ) o3l &l o3l rl.:

S Structure e Jsb Structure e Structure ey Jsb Structure
Check dam type . . name Check dam type . . name

sedimentation wBlAr o sedimentation il bl
Y X Y X

F) < G S 3974468 592773 c77 (NF) o & (M) ¢ 3974393 589347 C33
(NF) & & (©Xy 3974427 592764 C78 NF) o « G s 3974215 589631 C34
F) < M) ¢ 3974624 592431 C79 NF) o & (e 3974604 589580 C35
(NF) o & (G) S 3971541 593619 B51 (NF) o & ©G) s 3974590 589782 C36
) < G s 3971498 593696 B55 (NF) o & G s 3974025 590139 C37
NF) o & M) ¢ 3971436 593725 B58 F < M) ¢ 3973857 590621 C38
F) < M), 3971271 593746 B1 F < (M) o 3973913 590643 C39
F) < (@ 3971246 593780 B2 F < (CNeY 3973932 590638 C40
F) < (M) ¢ 3971155 593879 B3 F < G s 3973958 590631 C41
F) < (M) ¢ 3971078 593936 B4 F < M) ¢ 3974253 591022 C42
NF) o & G) S 3971364 594939 B5 F < M) ¢ 3974234 591024 C43
NF) o & (@)X 3971339 594978 B6 F < M) ¢ 3974151 591093 Ca4

X : S o
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&

L

uiz;eﬂa'-—"g}""-

Figure 3. Image of one of check dams filled with sediments.
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Table 2. Some physical and chemical characteristics of the studied soils.

e St o S S5
Mean Max Min SD Characateristics
(1) o
43.6 80.1 10.2 17.3
Sand (%)
39.5 68.1 18.0 10.1 () e
Silt (%)
16.9 41.2 1.9 10.0 )
Clay (%)
76 11.9 25 20 1) 50 o o
Very fine sand (%)
NS
15 4.6 0.24 0.8 ) M s
OC (%)
) Jslas =l
1.4 14.7 0.13 2.0 (1) dslae ol by S
CCE (%)
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Figure 4. Distribution of textural classes of the studied soils.
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Table 3. Textural characteristics of the sediments collected behind check dams (< 2 mm).

Lo 520 Sl Jola~ Sl Gl il s S
Mean Max Min SD Characateristics
(1) oy
90.53 97.78 76.00 5.03
Sand (%)
5.45 15.92 0.09 4.00 )
Silt (%)
)
4.02 8.08 1.57 1.63
Clay (%)
4.03 7.21 0.37 1.76 ) 50 St o

Very fine sand (%)
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Figure 5. Distribution of the textural classes of the sediments behind check dams (< 2 mm).
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Table 4. Ds, values of sediments behind check dams and their upstream soils.

L s SSla- Sl Slae Gl >l s S5
Mean Max Min SD Characateristics
<5 J5 Dso

3.80 0.85

0.65 1.27 0.37

0.10 0.29 0.003

25.92 302.9

2.23
Ds, Total (Sed.)

Foder ¥ 20 s Dso
2mm > Dsg (Sed)

0.19
e Y S Dy
2mm > Dsg (SOIl)

(e dhes ¥ 2) <5y Do/ s> Do
Dsp (Sed.) / D (Soil) (< 2 mm)
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Figure 6. Comparison of particle size distribution (PSD) (under 2 mm) of the sediments behind the check dams
and their upstream soils.
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