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4. Digital Elevation Model/DEM
5. Soil and Water Assessment Tool
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Fig 1. Location of Arazkuseh watershed in Iran and Golestan province
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1. http://earthexplorer.usgs.gov/
2. Warm-Up
3. Hydrological Unit Response
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http://earthexplorer.usgs.gov/
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Fig 2. Degital elevation model with spatial resolution of 10 x 10, 50 x 50 and 200 x 200 m
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Fig 3. Slope and land use and maps of Arazkuseh watershed
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Fig 4. Soil map of the Arazkuseh watershed
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Fig 5. The location of extracted sub-watersheds and streams using SWAT
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Table 1. The minimum and maximum values of optimal parameters for DEMs with spatial resolution of 10, 50 and 200 m.

BCARE S, S0 g\ o

200 m A 10 and 50 m 4 =

Blas sl }E o e s )z

Min. Max. 7Lk ’ Min. Max. 7Lk ’
0 0.4 r_ CN2.mgt 1 -0.3 0.1 r_ CN2.mgt 1
-0.4 0 r_SOL_AWC(1).sol 2 0 0.4 r_ SOL_AWC(1).sol 2
-0.6 0 r_ SOL_K(1).sol 3 -0.8 -0.2 r_ SOL_K(1).sol 3
1500 3000 r__SOL_BD(1).sol 4 0.1 0.6 r_SOL_BD(1).sol 4
250 450 v__ ALPHA BF.gw 5 0 0.5 v__ ALPHA BF.gw 5
0 0.5 v__ GWQMN.gw 6 100 1900 v__ GWQMN.gw 6
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0.7 1 v_ REVAPMN.gw 7 250 450 v__ REVAPMN.gw 7

0.7 1 v__ RCHRG_DP.gw 8 0.4 0.9 v__RCHRG_DP.gw 8
0.2 0.3 v__ESCO.hru 9 0.7 1 v__ESCO.hru 9
90 130 v__EPCO.hru 10 0.7 1 v__EPCO.hru 10
45 85 v__ CH_N2.rte 11 0 0.2 v__ CH N2.rte 11
0 0.5 v__ CH K2.rte 12 450 105 v__ CH K2.rte 12
9 v__SLSUBBSN.hru 13 15 65 v__SLSUBBSN.hru 13
0.6 v__ ALPHA_ BNK.rte 14 0 1 v__ALPHA_ BNK.rte 14
0.3 v__ SMFMN.bsn 15 6.1 v__ SMFMN.bsn 15
39 v__ TIMP.bsn 16 0.4 v__ TIMP.bsn 16
58 v_ CANMXhru_ FRSD 17 61 v_ CANMXhru  FRSD 17
43 v_ CANMX.hru _ RNGE 18 51 v_ CANMX.hru _ RNGE 18

(swi s ol o= GWQMN s J&s SOL_BD S+ S bt SOL_K Sl O (glyime SOL_AWC ¢ ois ol CN2
wlS ol Ol s EPCO (St s 0l ol :EESCO gl Grow 358 : RCHRG_DP. as oS 6 i 53 T alkul Gas REVAPMN
ALPHA BNK s 5> 5 b 520 o J b :SLSUBBSN i T 55 50 Ssiee colis CH_K2 (Lol wal T ol Kol @y i :CH_N2
G aipen S 25570 03 SIusc s FRSD-CANMX « G o35 03 26 oo TIMP oG 03 SMTMP. b 0L > Wl Ll

S Abngl s sl RNGE-CANMX
CN2: Curve Number, SOL_AWC: Soil Water Content, SOL_K: Soil Hydraulic Conductivity, SOL_BD: Soil Density, GWQMN:
Groundwater Flow, REVAPMN: Water Threshold Depth at Shallow Aquifer, RCHRG_DP: Deep Aquifer Infiltration, ESCO:
Compensation factor for soil evaporation, EPCO: Plant uptake compensation coefficient, CH N2: Manning “n” value for
main waterway, CH_K2: Effective hydraulic conductivity in alluvial, SLSUBBSN: Medium basin slope length, ALPHA
BNK: Base flow alpha factor, SMTMP: Snowmelt, TIMP: Melting snow mass, CANMX-FRSD:, Maximum evergreen forest

canopy cover, CANMX-RNGE: Maximum canopy-pasture cover
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Table 2. The statistical criteria of the simulated discharge in the calibration and validation stages with DEM in spatial
resolution of 10, 50 and 200 m

J:‘Ynu J:,ao' J:»‘\.
200 m 50 m 10 m 6)m sl

e ylel e ey Lze| sl 5 s )Lzl el 5 Statistical criteria
Validation  Calibration  Validation = Calibration  Validation  Calibration

0.40 0.48 0.60 0.69 0.43 0.52 R2

0.37 0.47 0.58 0.67 0.41 0.50 NS

1.2 75 -0.02 -15.2 -0.03 55 PBIAS

0.63 0.83 0.70 0.68 0.79 0.71 P-factor

0.85 1.08 0.99 113 0.55 0.41 R-factor

5.30 471 5.30 471 5.30 471 Slodalie o5 (S0

Mean observed discharge

4.18 5.07 5.65 5.43 5.58 5.03 St (22 ke
Mean simulated discharge
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Fig 8.The simulated discharge in the validation with DEM in spatial resolution of 200 m
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Abstract

The spatial quality of the Digital Elevation Model (DEM) has a great effect on the Soil and Water
Assessment Tool (SWAT) semi-distributed model. The purpose of this study was to evaluate the effect
of spatial accuracy of three DEMs with spatial resolutions of 10, 50 and 200 m on the results of daily
discharge simulation in the Arazkuseh subwatershed located in Gorganroud watershed, Golestan province,
Iran. To do this, after-mentioned DEMs was obtained. First, the model was run using a DEM with a spatial
resolution of 10 m and climate data from 1998 to 2013. So that 1998 to 2000 were used to warm-up the
model, 2001 to 2009 to calibrate and 2010 to 2013 to validate the model. In the validation period, the results
of coefficient of determination ranged from 0.40 to 0.60 and Nash-Sutcliffe efficiency criteria ranged from
0.37 to 0.58. Both criteria had a decreasing value in the validation phase compared to the calibration
phase. The PBIAS criteria was negative for DEMs with 10 and 50 m spatial resolution, respectively which
indicates overestimation, and positive value for DEM with 200 m spatial resolution, which represents
the overestimation of the model. The results showed that the spatial resolution of 50m is the best spatial

resolutions to simulate the discharge on a daily time scale for Arazkuseh watershed.

Keywords: Arazkuseh watershed, calibration, rainfall-runoff model, spatial resolution, SUFI-2,

validation
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