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Figure 1. Geographical Location of Alikandi Boukan Watershed in West Azarbaijan Province
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Table 1. Sub-basin Physiographic Specifications

subbase Ba5|(r|1(rl:]a)ngth XCentraI UTMY (’I‘;\:r??) Max Height Min Height
Al 6.31 579534 4053890 15.140 2586.5 1837.8
A2 12.18 581093 4050030 26.843 2282.5 1618.5
A3 7.01 581519 4047120 12.318 2184.3 1783.6
A4 7.17 585775 4050918 9.630 2148.8 1511.0
A5 6.63 585921 4052824 10.435 2263.5 1513.3
A6 6.00 589427 4051661 13.013 1742.6 1650.1
A7 4.67 592328 4050996 7.340 1681.2 1407.2
A8 9.07 594308 4053088 20.344 17044 1357.1
A9 6.85 597310 4055394 7.395 1530.6 1341.4
Total 30.81 586430 4051616 122.458 2586.5 1341.4
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Figure 2. AliKandi basin base map

045000  ADABCOD  AOS1O00  AOSA000  4OSTOCO

st 58 e adsm (Sl oaghy Jore T S
Figure 3. Alikandi Boukan watershed DEM
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Table 2. Factors influencing MPSIAC Model and how to score it

Factors The form of calculating

Description of parameters

this score
Surface geology or lithology Y, =X X1 = Rock erosion susceptibility score
. X2 = The same soil erodibility factor in the
Soil y, =16.67x, USLE equation.
Weather Y, =0.2 X, X3 = 6-hour rainfall with 2-year return period
_ X4 =R: Annual runoff height (mm), Qp: Special

Runoff y, =0.006R +10Q; peak discharge (m3 / S,kmz)
Topography (Terrain) y. =0.33X; X5 = Average slope of the basin in percentage
Vegetation of the Earth Yo = O.2X6 X6 = Percentage of bare ground
Land use y; =20-0.2%, X7 = Crown cover percentage

. . _ X8 = Soil surface condition and erosion using
Current status of soil erosion Y =0.25X, the B.L.M method,
River erosion Y, =1.67 X, X9 = Gully erosion score in B.L.M.
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Table 3. Factors influencing MPSIAC model and how to score it

Qualitative Annual sediment yield Scores indicating
Erosion Class classification ~ Tons per square Cubic meters per sedimentation

of erosion kilometer square kilometer intensity
Vv Very high 2143.5< 1429< 100<

high
v 714-2143.5 476-1429 75-100
I Medium 357-714 238-476 50-75
I Low 142.5-357 95-238 25-50
| Very low <1425 <95 0-25
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Figure 4. Locating watershed mecanical implementation in Alikandi Boukan watershed
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Table 4. Specifications of mecanical implementation by sub-basin in Alikandi Buchan watershed

Sub-basins Type of Number Dam volume S\Sglil:nfsg t
structure (Cubic meters) (Cubic meters)
Al - - - -
A2 - - - -
A3 - - - -
Gabion 1 250 50
Stone and
A4 mortar 11 172405 74416
Mortar with
mortar 22 880 682.5
Stone and
A5 mortar 12 3215 383
Gabion 2 150 28
Stone and
A6 mortar 2 370 14257
Gabion 4 550
A7 - - - -
A8 - - - _
A9 - - - -
Total 177450 75806.5

axdlao 0 g0 adbaio j0 3550 ool 3l laiges -0 JSCi
Figure 5. An Example of dams in the studied Area
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Table 5. Specific sedimentation of hydrological units by MPSIAC (before construction)

Erosion Sediment

Sub-basin YL Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 R qooion o SEHITET
(m*hay®) (m*hay™)
Al 51 42 23 23 72 83 140 127 134 695 39 2.3
A2 49 45 33 33 42 86 117 142 134 681 4.0 2.2
A3 61 43 42 42 33 88 118 137 117 681 36 2.2
A4 40 40 17 117 45 109 156 146 157 827 5.8 37
A5 40 43 22 39 416 78 119 102 83 56.7 23 1.4
A6 36 45 23 16 34 72 132 130 100 588 26 15
A7 61 40 12 12 49 60 138 7.7 83 532 1.9 13
A8 56 43 11 11 26 84 110 85 67 493 2.0 11
A9 55 82 0.8 0.8 31 72 122 117 134 613 2.6 17
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Table 6. Specific sedimentation of hydrological units by MPSIAC (After construction)

Erosion Sediment

Sub-basin Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 R (mhayd)  (m?hay?)

Al 51 42 23 23 72 83 140 127 134 695 3.9 2.27
A2 49 45 33 33 42 84 114 142 134 ©67.6 3.9 2.12
A3 6.1 43 42 42 33 88 118 137 11.7 681 3.6 2.16
Ad 40 40 17 29 45 69 126 135 134 635 2.9 1.83
A5 40 43 22 30 416 78 119 102 83 559 2.2 1.39
A6 36 45 23 16 34 72 132 13.0 100 588 2.6 1.54
A7 6.1 40 12 12 49 60 138 7.7 83 532 1.9 1.26
A8 56 43 11 11 26 84 110 85 6.7 493 2.0 1.10
A9 55 82 08 08 31 72 122 117 134 613 2.6 1.69
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Figure 6. Specific erosion rate (m?® ha.y™?) for different sub-basins
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Figure 7. Specific sedimentation rate (m? ha.y™!) for different sub-basins
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Abstract

Soil erosion reduces the fertility of upstream soils and damages them by sedimentation downstream.
In order to evaluate the impact of watershed mechanical operations on erosion control and sediment
reduction, field surveys were performed to evaluate the performance of each structure in the Bukan
Alikandi watershed. Soil erosion and sedimentation status was evaluated using MPSIAC model and
sediment volumetric measurements were carried out behind mechanical structures to evaluate the
effect of watershed management. Evaluation results showed that mechanical operations were able to
reduce soil erosion and sedimentation percentage. Due to the construction of check dams at Alikandi
watershed, a total of 75806.5 cubic meters of controlled sediment is about 42%. The volume of
sediment control per unit volume was 0.21 m? for gabion dams, 0.77 for rock check dams with cement
cover and 0.43 m® for cement check dams, respectively. Therefore, rock check dams with cement
cover had the greatest impact on the basin. Finally, it is suggested that in the desired basin and basins
with similar conditions, for the positive impact and better performance of executive measures, a
combination of mechanical and biological be implemented in the area.
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