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Figure 1. Location of the study area.
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Figure 3. Land use map of Ziarat Watershed.
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Figure 4. Digital Elevation Model of Ziarat Watershed(m).
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Table 1. The calibrated values for the global parameters.

la 2,k bl ad gl sl b el )l aags polie
parameters primary value Calibrated value
Ki 0.45 0.47
Kss 0.93 0.85
Kep 0.83 0.91
Kg 0.0001 0.00001
Go 14.9 20.5
Gmax 105.9 205
Krun 4.9 4.95
Pmax 377 501.5
Kdet 1.02 0.064
Kf 0.003 1.059
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a0 Wt e @ Sl °
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Figure 5. Graphical comparison between observed and calculated hourly sediment for the year 2008
from the calibration period.
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Table 2. Evaluation criteria for simulation flow the year 2007-2010 from the calibration period and the
year 2010-2011 from the validation period.

Al
gricaplze] s
Dl
validation Calibration
Criterion
Jde U3l il
-0.04 0.02 -
Model bias
S -
0.74 0.67 g o

Nash-Sutcliffe efficiency
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Table 3. Evaluation criteria for simulation suspended sediment and sediment transport(2007-2011).

gy JLz! ) cble 4 5o
s ol =l s olisl -l Shre
Je G il
-0.1 0.03 -0.12 -0.11 -
Model bias
ISl — 5
0.41 0.42 0.51 0.63
Nash-Sutcliffe efficiency
(\WWA-AQ) ‘ﬁb'vml‘j 0793 33 S gmy JLs! 9 ﬁbf ‘5)‘..44._«2: c‘.’u —¢ J;J}
Table 4. Simulation erosion and sediment transport (2007-2010).
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Table 5. The introduction of hypothetical scenarios in GIS.

T EVSCH H WA Km’ S ailae comloe a5l
urbanization Percent Residential area Scenarios
0 22 Ao b
(Zero scenario)
\ [Co
25% 2.75 >
(scenario 1)
Y [Co
50% 3.3 >
(scenario 2)
Yol
75% 3.85 >
(scenario 3)
3 [Co
100% 44 >

(scenario 4)
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Figure 6. Land use map of zero scenario.
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Figure 7. Land use map of scenario IV (100% increase in residential).
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Table 6. Suspended sediment and sediment transport for the present and each urbanization scenarios.

(56 55 0,5) gy Jaz! (i 53 5 Ghao gy ale L 5z 5L
sediment transport (g/s) suspended sediment (g/1) Scenarios
2 Lews
253.9 0.23 e
(Zero scenario)
\ Lews
261.9 0.48 -
(scenario 1)
Y el
550.6 1.09 >
(scenario 2)
Y el
§55.4 1.69 >
(scenario 3)
¢ ol
1143 2.2 >

(scenario 4)
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Figure 8. Graphical comparison between suspended sediment for the present and each urbanization

scenarios (2008).
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Abstract

Background and Objectives: Erosion and sediment transport is a complex process that is
influenced by soil texture, topography, regional climate, land use, human activities such as
farming systems and soil conservation measures. This study examines the effects of changes in
land use and residential development on erosion and sedimentation in Ziarat watershed in Iran.
Materials and Methods: In this study, the basic WetSpa model inputs were the maps
of a digital elevation model (DEM), land use and soil type in GIS raster format and
hydrometeorological data including hourly precipitation, evapotranspiration and temperature for
4 years (2007-2010). Hourly discharge and suspended sediment at the watershed outlet were
used for the model calibration and validation.

Results: The accuracy of flow simulations based on the Nash - Sutcliffe model efficiency was
0.67. The evaluation of suspended sediment simulations for the calibration period based on
the Nash - Sutcliffe criteria was 0.63 and 0.72 for the suspended sediment concentration and
sediment yield, respectively. Then, the residential development and land use change scenarios
were developed in GIS environment and were used as input maps for the calibrated model.
Comparison of the components of erosion and sediment transport results showed that by
increasing the residential areas, suspended sediment concentration changed from 0.23 g/l for
current situation (zero scenario) to 2.27 g/l in Scenario IV (100% increase in residential areas).
Also the amount of suspended sediment yield increased from 253 g/s in current situation to
1143 g/s in Scenario IV.
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