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Table 1. The results of calibration swat model.

SSQR MSE NS R? p-factor b
ol !
115 0.516 0.64 0.87 0.13 A2
Bidouaz Esfaraien st. Discharge
53 0.55 0.71 0.89 0.08
GhaleSefid st. Discharge
102 4.20 0.59 0.72 0.06 § i

GhaleSefid st. sediment
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Table 2. The results of validation swat model for runoff and sediment.

SSQR MSE NS R? r-factor p-factor b
ol el 3l
18.01 0.075 0.76 0.76 0.54 A
Bidouaz Esfaraien st. Discharge
12.01 0.125 0.82 0.69 0.86
GhaleSefid st. Discharge
27.04 1.08 0.49 0.82 1.82 : e

GhaleSefid st. sediment

(SIS a5 eddgileand Oy b g DUl Bk Sl Sl G Kls Y J g

Table 3. The long-term average monthly of simulated rainfall, runoff and sediment load in the Geraty dam basin.

Sdedily (Sl

long-term average

<0k Ul ool Ak
Sediment load Runoff Rainfall Parameter
(ton/ha) (mm) (mm) oo
month

0.24 1.92 9.93 (Sep)
0.42 2.10 25.24 ©ct) oLl
0.40 0.58 36.41 (Nov) 31
0.77 1.93 39.78 (Dec) >
0.13 0.29 38.42 dan) ;yeq
0.05 0.46 61.85 (Feb) il
0.32 1.39 45.24 Mar) cp3 5 3
2.14 6.28 24.35 (Apr) i)
2.76 3.45 7.95 May) sl =
0.26 1.84 2.53 Jun) s
0.04 0.60 1.45 dul) sls 5
0.18 1.55 3.48 (Aug) ;5 42
7.73 22.39 296.64 (Total annual) YL ¢ yeres
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Abstract

Background and Objectives: Estimation of sediment values in sub-basins is an important issue
in watershed water management. Determination of the monthly and annual river flow volume
and sediment from upstream are very important in the design and operation of dams. The
possibility of using mathematic models has been provided by expansion of computer software
technologies and knowledge about factors affecting erosion and sedimentation. The use of
erosion and sedimentation models in the watershed studies has increased due to good fitness
between the results of some models and the observed values. In order to evaluate the SWAT
capabilities in runoff and sediment simulation, this research was carried out in Geraty sub basin.
The SWAT model is a comprehensive model for predicting the effects of different management
methods on runoff, sediment, chemical and nutrient material transport in the basins with
different soil, land use and management condition for long periods of time.

Materials and Methods: Different data and maps were used for preparation of required basic
files for delineating the basin into sub-basins and HRUs. These basic file include: Digital
Elevation Model (DEM), soil map and Land Use/Land Cover (LULC) map. The weather input
data was including maximum and minimum daily air temperature, solar radiation, wind speed
and relative humidity. SWAT-CUP software was used to calibration and validation of the model
parameters. The SUFI-2 algorithm was used for parameter optimization. In this study, the
SWAT model was calibrated with the monthly observed discharge and sediment rates and
physical parameters. Then, the model was assessed. The model was calibrated using monthly
discharge data from Bidouaz Esfaraien station for the period 1986-2001 (16 years) and
GhaleSefid station for the period 2004-2009 (6 years). Also, the model was validated using
monthly discharge data from Bidouaz Esfaraien station for the period 2002-2005 (4 years) and
GhaleSefid station for the period 2010-2011 (2 years). The sediment load data for the years
2011-2009 (3 years) were measured in GhaleSefid station.

Results: Calibrated model showed an acceptable precision in simulation of monthly discharge
in Bidouaz Esfaraien and GhaleSefid stations. MSE, R” and NS parameters for monthly
discharge in Bidouaz Esfaraien station was obtained 0.516, 0.87 and 0.64, respectively. In
simulation of discharge in GhaleSefid station these statistic parameters were 0.55, 0.89 and
0.71, respectively. These statistic parameters in sediment simulation 0.42, 0.72 and 0.59,

* Corresponding Author; Email: batoukhtehf@yahoo.com
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respectively. The results showed that the total annual runoff depth at Geraty basin is about 22.39
mm and total annual sediment is about 773 ton/year/km’. Considering the area of 747.109 km®
for this basin, the total volume of long-term annual runoff is estimated to 16.71 million cubic
meters and also about 576983.31 tons of sediment will be drained out from the Geraty basin.
The maximum sediment load and runoff occurs in April and May.

Conclusion: Analysis of the SWAT model results in sediment simulation shows that the model
capability in sediment simulation is good. Regarding to high uncertainty in sediment prediction,
the model was able to simulate the maximum amount of sediment in the calibration and

validation phases successfully.

Keywords: Runoff, Sediment, SUFI2, SWAT 2012
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