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Figure. 1 Study area
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Figure 2. Digital elevation map of study area
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Figure 3. Soil texture map of study area
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Figure 4. Land use map of the study areafor 1988
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Figure 5. Land use map of the study areafor 2003
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Figure 6. Land use map of the study areafor 2007
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Figure 7. Land use map of the study areafor 2013
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Table 1. Overall accuracy and Kappa coefficient for 1988- 2013 land use maps
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Figure 8. Physical- distributed process flow chart in erosion and sediment transport module (39)
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Table 2. Model evaluationcriteriain sediment calibration and validation steps
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Figure 9. A part of observed and simulated suspended sediment data by model during 1383-1384
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Table 3. Sediment transport and specific sediment results in calibration period (1382-1389)
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Table4. Paired T test for investigation of effects of land use changes on sediment change
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Figure 10. Land use area change during 1988-2013
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Abstract

In this study, the ability of spatially distributed hydrological WetSpa model for simulation of suspended
sediment concentration in a daily time step was investigated. Hydro-climate daily data for a period of 7
years including: precipitation, temperature, evaporation, discharge and suspended sediment and three
basic basic digital maps of DEM, soil texture and land use, with the cell size of 25 meters was used. Also,
with the implementation of the model by changing the land use map, we determined the impact of land
use change on sediment of GolGol watershed. The results showed that the WetSpa model has potential to
simulate suspended sediment concentration at the daily time step based on Nash-Sutcliffe (%667.45) as an
important evaluation index. Moreover, the change detection of land use showed that by changes in forest
and irrigated agriculture-garden from 1988 to 2013 there is a reduction amount of 3322.5 and 3934.3
hectares respectively, while, for rangeland and dry farming increased 3942.99 and 3313.9 hectares
respectively. The results showed that the mean daily sediment concentration, annual specific sediment
and annual suspended sediment yield by changing land use from 1988 to 2013 has increased. Statistical
analysis results showed that the land use changes have effect on suspended sediment concentration in 1%
significant level in the study area, so that the mean annual sediment concentration of 1.141 g/l in 1988
increased to 1.171 ¢/l in 2013. Finally the yearly average of sediment yield increased 63.8189 kilograms
per hectares.

Keywords: GolGol Watershed, Land use Change, Spatially-distributed Hydrological, WetSpa Model,
Sediment Simulation
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