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Table 1. Physiographic characteristics of treated and control sub-watersheds.

(B ) Aals o5 515 (33) €503 0557 25

b hed e ned Ol B jae 0 5 SRS
Control sub-watershe Treated sub-watershe . . . .
(Under grazing) (Exclosure) Khamsan representative watershed Physiographic characteristics
km’) colos
1.10 1.08 43.37
Area (km?)
4.56 4.06 30.25
Perimeter (km)
km | Sl
0.83 111 5.18 (k) ol sy, J b
Main River Length (km)
(km) aanl o1 J
5.98 5.02 198.85 il I g
Total river length (km)
%) o be
40.09 4823 4295 ) 03 ot
Slope (%)
m) Sla= sl
1820 1817 2378 ) Sk g
Maximum elevation (m)
m) |sla= ¢l
1610 1618 1580 (m) S s,
Minimum elevation (m)
(M) L g a5
1695.03 1698.73 1936.27 S

Average elevation (m)
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Figure 1. Location of Khamsan representative watershed and location of standard plots in treated and control

sub-watersheds.
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Figure 2. A view of standard erosion plots (A) and a view of sediment and runoff in plot reservoir (B).
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Table 2. Statistical indicators of runoff volume and coefficient, sediment concentration and soil loss in treated

and control sub-watersheds.

(%) B3 )5 Dl juis Ao s ;xi}l:.»:)mtpléb JK,L.» SYENE ey
Variation coefficient in exclosure (%) Mean standard error Mean Sub-watershed Variable
15.68 1.05 3478 Treated «su (L) &8 s wrm
--- 1.18 41.25 Control sl Runoff volume (L)
6.13 0.18 3.52 Treated « 5o %) &5 bl s,
--- 0.21 3.75 Control Jals Runoff coefficient (%)
16.67 0.05 0.65 Treated 4 5o @L1) ey, il
--- 0.06 0.78 Control asl:  Sediment concentration (g L)
24.37 2.02 24.15 Treated « 5o @) o5 5 St ciypn
- 2.67 31.93 Control sals Soil loss (g)
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Table 3. The results of independed-Test of runoff volume and coefficent, sediment concentration and soil loss

in treated and control sub-watersheds.

6).33"""61‘”‘

Significant level

63')] a3

Degree of freedom

i mbe

Sources of variations

0.028*

0.166™

0.058™

0.020*

887.754

916.385

903

903

@ Q,_/S ;A;L‘:U) =
Runoff volume (L)

%) 28 iy s
Runoff coefficient (%)
L") Cgm, clale
Sediment concentration (g L)

g) w55l S i)y s
Soil loss (g)

™ * not significant and significant at P<0.05, respectively.
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Abstract

Background and Objectives: Nowadays performing the watershed and rangeland management
projects play the important role in water resources and soil management worldwide. Although
watershed and rangeland management projects have the considerable importance as approaches to
rural areas development and natural resources management, more studies have been focused on their
effects on sediment and their effects on soil erosion have rarely been considered. While, knowing the
integrated effectiveness of watershed and rangeland management projects is necessary for their
performance analysis to achieve the project goals. The present research was therefore conducted to
study the effect of exclosure on runoff volume and coefficient, sediment concentration and soil loss
in erosion plots at the scale of individual rainfall events.

Materials and Methods: The present study was conducted in two treated and control
sub-watersheds with exclosure treatment and under grazing with area of 107.54 and 110.15 ha in
southwest respectively, in Khamsan representative watershed with an area of 4337.27 ha in south of
Kurdistan Province, Iran. Three plots with dimension of 22.13x1.83 m were installed in each
western, northern and eastern slopes for the runoff volume and coefficient, sediment concentration
and soil loss measurement. The exclosure treatment was operated for installed plots in treated
sub-watershed from 2007. Then, all the data of runoff volume and coefficient, sediment
concentration and soil loss from USLE standard plots in both control and treated sub-watersheds for
52 rainfall events over the years 2009 to 2014 were measured.

Results: The results showed the significant (P<0.05) decreasing effect of exclosure treatment on
runoff volume, sediment concentration and soil loss in erosion plots at the scale of individual rainfall
events. Finally, decreasing rates of 15.68, 6.13, 16.67, 24.37 and 21.43% due to exclosure
respectively for runoff volume and coefficient, sediment concentration, soil loss and sediment yield
were observed. The variables of runoff volume, soil loss and sediment yield had statistically
significant differences (P<0.05) in treated and control sub-watersheds. The sediment concentration
variable had p value of 0.058 and therefore the effect of exclosure treatment on sediment
concentration was also significant (P<0.06). In other words, the variables of runoff volume, sediment
concentration, soil loss and sediment yield were significantly decreased in treated plots and
sub-watershed due to exclosure.

Conclusion: Based on the results, it can be revealed that the exclosure treatment, because of
increasing vegetation density, caused the increasing infiltration and the decreasing runoff, sediment
concentration and soil loss at plot scale.
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