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1- The Enhanced Thematic Mapper Plus
2- Operational Land Imager
3- Sequential Uncertainty Fitting version-2
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1- Nash-Sutcliffe model efficiency coefficient
2- Coefficient of Determination

3- Response modification factors

4- Deflection amplification factor

5- SWAT Calibration and Uncertainty Procedures

AT

S e b s e iR LS )
S8 i g sl Sl Ay el o LSl
I R W P ) U B P P30 Rt Y
& by V cwdd ol gale ETM st slaosls
bug 5 Lile VAV Jl el ol gl s,
Wi el G%J;%{&J_Uuﬁ Cpdige IS L
YOy de b ol e IR Lyys 3 £33
molal 5 sl e 3 eslatal LS WSk e
s e 4 A cdd oylale OLI sl
s malb la &S Zags ol 5l 5,5 Glaesls
RF TSR I SRRV VS P PR WAL
s ol 53 kS e bty Sase s
o593 5 VAAV Jlo all 6,8 ¢l SWAT Jus
Jlo ol (8 man 5 VAAE-VAAY (gLl
Gl s omels YOT=Y VY (bl oyss 5 YA



ITAY (1) o,lod ((Y0) Wl S g Of Clilis G Widgss 4 pui

cealanwl 3,490 g}"b‘)| 6,3)‘5‘3 Jdw ‘ﬁb'vml)‘o;ﬂ“’ ‘ﬁb'vml“’ ‘5‘.&5)‘95 4 Jaﬁj: 6‘AJL~—\ J}J}
Table 1. Calibration and Validation Model Years and related land use.
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1- Digital Elevation Model
2- Kriging interpolation
3- Hydrologic Response Units
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Figure 2. SWAT model calibration in the period 1986-1984.
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Figure 3. SWAT model validation in the period1987-1988.
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Table 2. The parameters used in the model’s susceptibility.

s eyl el m
Range of Parameters ;
Description parameters
Min Max
(Curve number for moisture condition II) jows ole -0.3 0.3 r CN2.mgt
(Soil bulk density) Sk (5 2l J& 03 0.3 r_SOL_BD.sol
(Soil available water storage capacity) eslizal L _‘;T L g 03 0.3 r_ SOL_AWC.sol
(Soil hydraulic conductivity) <S> CL,.:! Sodas Colia 0.8 0.8 r_ SOL K.sol
(Baseflow alpha factor) 4l oL = ials oub 0 1 v_ALPHA BF.gw
(Groundwater delay time) ol gl adss ¢l p G Ol 0 400 v_.GW_DELAY.gw
(Deep aquifer percolation fraction) ol sl 3588 y o 0 1 v_RCHRG DP.gw
(Threshold depth of water) 0L = sl GospS Ol s ol albud Ges 0 500 v_GWQMN.gw
(Plant uptake compensation factor) alS e Ol .y b 0.01 1 v_EPCO.hru
(Soil evaporation compensation factor) Sb= 31 o Ol o o2 0.01 1 v_ESCO.hru
(Average slope length) & Jsb Law 5 10 150 v_SLSUBBSN.hru
d (G5 Lo g2 0 0.6 r_HRU_SLP.hru
(Main channel conductivity) ol JUS ;5 S50 SIgoda Sulas 0 150 v_CH K2.rte
(Melt factor for snow on 21 June) June ols Y\ 55, 55 G sd ey o 0 10 v_SMFMX.bsn
(Snow pack temperature lag factor) < , o35 (gles j_;'-‘L: U 0.01 1 v_TIMP.bsn
o 2093 b 3 bl AL S b e 05 05 r PCPMM.wgn
(Average amount of precipitation falling in month)
S 33 b s e s Wiy e sl S 0.5 0.5 r PCPSKW.wgn
(Skew coefficient for daily precipitation in month)
et 233 b 03 sl 2 i AUk e S 05 0.5 r PCPSTD.wgn

(Standard deviation for daily precipitation in month)
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Table 3. The statistical results of the calibration and validation of SWAT model.

6‘)L‘T 6\‘&}:“)%‘ Wb 09> W‘)L;&\ 09>
Statistical parameters Calibration period Validation period
P 1984-1986 1987-1988
p-factor 0.81 0.79
r-factor 1.12 0.8
R’ 0.69 0.82
NS 0.62 0.67
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Figure 4. Land use maps of the study area in 1987 (a) and 2013 (b).
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Figure 5. SWAT model calibration in the period 2011-1999 using the land use of 1987.
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Table 4. Statistical Results of model calibration and validation using land use of 1987.
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Table 5. Results of model calibration and validation using land use of 2013.
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Statistical Parameters Calibration period 2011-2013 Validation period 1999-2002
p-factor 0.88 0.92
r-factor 1.13 1.22
R’ 0.77 0.70
NS 0.74 0.70
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Figure 6. SWAT Model calibration for 2011-2013 using land use of 2013.
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Abstract

Background and Objectives: Evaluation of the effects of land-use change on water resources
is an important component of hydrological modeling. Land use change is an important
characteristic that influences erosion, evaporation, transpiration and runoff. Nowadays,
preparing land use maps via satellite data and quantitative methods is very common in remote
sensing studies. These techniques were widely used by scientists in the past two decades. The
main aim of this study is to investigate the potential effects of land use change on surface runoff
production using SWAT model.

Materials and Methods: The study area, namely Behesht Abad, located in the North and North
East of Karoon watershed, Chaharmahal and Bakhtiari Province, Ardel Township. For this
study, land use maps were created for the period of 1987-2013 using ETM Landsat satellite 7
images and OLI Landsat satellite 8 images. Then, runoff was simulated for 1984-1989 based on
1987 land use by SWAT model. For calibration and validation of the model, the SUFI-2
algorithm was used in SWAT-CUP software.

Results: The statistical results of the model calibration and validation of the model during the
period of 1988-1989 show an acceptable accuracy in runoff simulation. To derive the land use
map of 1987 and 2013, the supervised method and the classifier program with the most similarity
and the general accuracy of 80% and 85% were used. In order to evaluate the effect of land use
change on runoff potential, runoff for 1999 to 2011 period was simulated based on both 1987 and
2013 land use maps. For 1999 to 2011 period, no acceptable accuracy for estimating runoff was
obtained when land use maps of 1987 were applied, whereas the accuracy of the calibration and
validation increased when 2013 land use was applied. When 2013 land use map was applied, the
observed runoff was in the range of the uncertainty band PPU95% of SWAT model. According to
the results, the amount of surface runoff has been increased in the recent years.

Conclusion: The study of all factors affecting runoff is a difficult and very complicated task
and it is necessary to study the effects of different factors using new techniques and models. The
results of this study indicated that if the input data is properly prepared for SWAT model, this
model has a good performance in runoff estimation. Land use mapping in accordance with the
actual conditions of the region can have the greatest impact in the accuracy of the model.
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