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Figure 1. Geographical Location of Nashar basin
in Hamedan Province
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Figure 2. Some of the parameters extracted from
each dam at the level of the studied basin
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Figure 3. The map of hydrological units in the
case study
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Table 1. Flood discharge of sub-basins with different return periods before watershed management measures
(cubic meters per second)

Area

Concentration

Return period (year)

Sub-basin &m?) time (T¢)

clock 2 5 10 25 50 100
N1 5.6 0.63 70 77 83 90 96 100
N2 35 0.75 38 42 46 50 53 55
N3 7 0.93 72 79 85 92 97 102
N4 7.5 0.87 80 88 94 102 108 113
N5 7 0.76 85 93 99 107 113 118
N6 2.9 0.71 40 43 46 49 51 53
N7 7.9 0.95 92 98 104 111 117 121
N8 8.9 0.84 94 104 112 121 129 134
N9 2.6 0.33 47 52 56 62 65 69
Nint 14.7 1 110 124 136 149 159 168
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Table 2. Sub-basin flood discharge with different return periods after watershed management measures
(cubic meters per second)

Area Concentration Return period (year)

Sub-basin km?) _time (Tc)

clock 2 5 10 25 50 100
N1 5.6 0.63 48 50 87 108 125 142
N2 35 0.76 26 27 48 60 70 79
N3 7 0.93 45 47 82 102 118 134
N4 7.5 0.87 51 52 90 113 131 148
N5 7 0.77 53 55 93 116 134 153
N6 2.9 0.72 23 24 40 50 57 65
N7 7.9 0.98 51 52 84 102 117 132
N8 8.9 0.86 64 66 108 133 153 174
N9 2.6 0.34 40 42 73 91 106 120
Nint 14.7 1.02 83 86 150 187 217 246
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Table 3. Concentration time and CN before and after watershed management operations

Area Concentration time (T¢) CN
Sub-basin km?) Before watershed After Before After
management watershed watershed watershed
management management management
N1 5.6 0.63 0.63 76 81
N2 35 0.75 0.76 77 84
N3 7 0.93 0.93 75 82
N4 7.5 0.87 0.87 75 80
N5 7 0.76 0.77 74 77
N6 2.9 0.71 0.72 72 73
N7 7.9 0.95 0.98 71 66
N8 8.9 0.84 0.86 76 70
N9 2.6 0.33 0.34 78 84
Nint 14.7 1.09 1.02 80 83
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Figure 4. Locating watershed mechanical operations in Nashar basin
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Figure 5. Some dames at the level of the basin
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Table 4. Specifications of mechanical operations by sub-basin in the basin

row Sub- Tvpe of structure Number Dam volume Sediment volume
basins yp (Cubic meters) (Cubic meters)
Gabion 10
1 N-int Chek dam with 4 2888.8 1371.38
sement cover
2 N9 Gabion 1 967.6 241.92
Gabion 49
3 N8 Chek dam with 29 11215.9 6002.9
sement cover
Gabion 64 12591.17 5826.1
4 N7 Chek dam with 310 8128.6 5683.9
sement cover
Chek dam 1 18.43 175
Gabion 2
5 N6 Chek dam 176 4021.5 2881.7
Gabion 23
6 N5 Chek dam 82 4541.1 2813.2
Gabion 10
7 N4 Chek dam 14 1627.14 1394.15
8 N3 Gabion 8 707.2 458.4
9 N2 Gabion 11 1370.1 760.14
Gabion 14
10 NI Chek dam 1 2858.3 2051.1
Chek dam with 54
sement cover
Gabion 192 33552.04 17080.1
Total Chek dam 4 124.75 30.92
Chek dam with 660 17259.8 12391.4

sement cover
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Table 5. Changes in the water table of control wells in the basin

Location

Name Height Height before
X (UTM) Y(UTM) after (m) (m)
Chardoli 301792 3839761 4-6 3-4
Aghamohammadi 302219 3840048 5-7 3-5
Farahani 302584 3838141 7-9 7-9
Hatami 302737 3841155 7-9 5-7
Azimi 303083 3838479 16-18 15-16
Ghanbari 303293 3840698 14-16 14-16
Ghareghozlou 303318 3838478 19-21 17-19
Vazini 303439 3838662 5-7 5-7
Pasandideh 303455 3838394 11-13 9-10
Jame bozorg 303497 3840558 17-19 16-18
Mirzaee 303692 3839831 6-8 5-7
Vafayi 304476 3839655 11-13 10-12
Hoseini 304480 3839926 17-19 17-19
Samadi 304504 3839524 4-6 3-5
Amani 305971 3839413 5-7 5-6
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Table 6. Changes in the discharge of control springs at the level of the basin
Name Location After Before
X Y (Lit S1) (Lit S1)
(UTM) (UTM)
Gand Ali Dare 303426 3843670 0.7-0.9 0.8-1.2
Kahrizi 304063 3837332 0.6-0.8 0.7-1
Ghadere 304157 3843332 0.2-0.4 0.2-0.4
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Table 7. Changes of discharge of available control ganats in the basin
Name Location Af_ter Be_fore
X Y (Lit S (Lit S
(UTM) (UTM)
Balaghi 304422 3837594 1-2 1.5-2.5
Gahvekhane 305582 3839445 1-15 2-3
Hajdare 302119 3838323 154 1.5-4
Kahriz 301239 3840057 4-54 5-6
Naderkhaneh 302574 3838010 7-10 7-10
Kahrizi 304689 3839448  5-7 8-9
Gavkhane 304863 3838648 6-9 8-9.5
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Figure 6. Control groundwater resources in the
level of the basin
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Field Evaluation of the Effect of Watershed Management Operations
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Sediment from Floods

Mahdi Sarai Tabrizil*, Shiva Mohammadian Khorasani?®
(Received: April 2021 Accepted: August 2021)

Abstract

Nowadays, given the human need for water, efforts to reach sustainable water resources are essential
and important. The purpose of this study was to investigate the effect of water structures construction
on the conservation and optimal management of water resources in Nashar basin. For this purpose,
by field survey, the specifications of the construction structures and information on water resources
in the area, including wells, springs and ganats, were collected. Information on water resources was
obtained from the Hamedan Regional Water Department before the construction of the structures.
The results showed that 856 small water structures were constructed in the watershed, of which 660
were mortar-clad inland structures, 4 were inland-china structures and 192 were gabion structures.
The volume of reservoirs created by the implementation of these structures is equal to 50936 cubic
meters, of which 29502 cubic meters have been filled and the empty volume that can currently reduce
floods is 2143434 cubic meters. The total discharge of the three springs control watershed before the
construction of the structures was 1.8 liters per second, which after construction has reached 2.15
liters per second. The average water height of wells in the region has decreased from 11 meters before
ground construction to 9 meters after construction. Also, the total discharge of active ganats in the
area before construction was 32.5 liters per second, which has reached 38.5 liters per second after
construction. Therefore, the impact of the construction of water structures is positive and has led to
an increase in water resources in the region.
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