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Abstract

In this research, water balance components in Mehrgerd
watershed was simulated using the SWAT hydrological model
to investigate the model efficiency and its ability to use as a
water balance simulator in the Mehrgerd watershed. For this
purpose, the necessary data such as precipitation, minimum
and maximum temperatures, relative humidity, sunshine hours,
daily wind speed, and monthly discharge as well as required
maps including digital elevation model (DEM), land use, and
soil were provided. A sensitivity analysis was done using the
OAT method to determine the sensitive parameters. The
calibration and validation of the model were conducted by
Sufi-2 algorithm respectively for the periods of 2004 to 2012
and 2013 to 2016. Monthly runoff simulation accuracy was
calculated using the determination coefficient (R? and Nash
Sutcliffe (NSE) index which were 0.73 and 0.69 for calibration
and 0.71, 0.58 for validation, respectively. The results showed
that 64% of precipitation enters the atmosphere through
evapotranspiration and approximately 31% of it goes to the
waterway as the surface runoff and lateral flow. Finally, from
6 % of water entered into the soil layers, about 1% joins the
underground water. The results of this research showed the
acceptable performance of the SWAT model to simulate the
water balance in Mehrgerd watershed and the model can be
used for water resources planning in this study area.
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Table 1- Specifications of the stations used in the SWAT model
SWAT Jo 5 03wl 3,90 (s olSuy] Oladuin - Joaa

Row Station Name Station Type Longitude Latitude Elevation (m)
1 Semirom Synoptic 51°-34' 31°-25' 2470
2 Shahreza Synoptic 51°-50' 31°-59' 1845
3 Borujen Synoptic 51°-18' 31°-57' 2197
4 Lordegan Synoptic 50°-49' 31°-31 1580
5 Esfarjan Rain Gauge 51°-55' 31°-40' 2270
6 Tnge sahari Rain Gauge 51°-40’ 31°-03' 2130
7 Mehrgerd Evaporation Gauge 51°-31 31°-34' 2330
8 Hana Evaporation Gauge 51°-44' 31°-12 2310
9 Shahid Hamzavi Climatology 51°-49' 31°-09 2274
10 Tange Zardaloo Hydrometry 51°-28’ 31°-39’ 2270
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POOR Middle  Good Y&

Good

R” <060 060-070 070-080 >0.80
NS <050 0.50-0.65 0.65-0.75 >0.75
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Table 3- Results of sensitivity analysis on parameters for the calibration period (2004-2012)
(Y’ «f-Y. \Y) ‘ﬁ&wlg 0,93 Y l.b).:a')b Comwlws ).Qbi @Uu -y Jg.\?

Row

Parameter Name Definition t-stat p-value
Number
1 V__CN2.mgt SCS runoff curve number for moisture condition 11 1.80 0.07
5 V__REVAPMN.gw Threshold depth of V\{c:lz:/;rl; t’P]e shallow aquifer for 213 0.03
3 V_HRU_SLP.hru Average slope steepness 2.76 0.01
4 r__SOL_AWC(1).sol Soil available water storage capacity(1) -3.49 0.00
5 r__SOL_AWC(2).sol Soil available water storage capacity(2) -9.74 0.00
6 V_ GWQMN.gw Threshold depth of water in shallow aquifer for -4.10 0.00
return flow
7 V__ESCO.hru Soil evaporation compensation factor 6.73 0.00
8 r__SOL_BD(1).sol Soil bulk density(1) 8.92 0.00
9 r__SOL_BD(2).sol Soil bulk density(2) 13.77 0.00
10 V__PLAPS.sub Precipitation lapse rate 70.59 0.00
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Fig. 3- Correlation of observed and simulated values of calibration (A) and validation (B) periods
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Fig. 5- Comparison of observed and simulated discharge in Tange-Zardaloo station for validation period
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Table 4- Average monthly values of the water balance components for the watershed (2004-2016)
(Voo F-Y+15) sul 05 ol Mo el ailalo (nSilia -F Jgao

Month PC_P PCP Surface Lateral Base Real Potential
(Rain) (Snow) runoff flow flow (ET) (ET)
Jan 56.94 34.79 10.25 0.44 9.59 9.53 27.61
Feb 46.96 26.22 10.55 0.47 16.95 16.29 37.15
Mar 33.44 2.75 16.55 0.73 15.88 26.92 73.00
Apr 24.78 00.00 17.13 0.50 4,74 29.69 105.09
May 9.37 00.00 3.02 0.28 1.37 23.94 155.28
Jun 0.39 00.00 00.00 0.13 0.23 28.88 198.83
Jul 0.42 00.00 00.00 0.06 0.12 21.63 216.19
Aug 0.06 00.00 00.00 0.03 0.07 4,92 195.48
Sept 0.19 00.00 00.00 0.01 0.05 1.73 149.62
Oct 3.37 00.00 00.00 0.01 0.04 2.53 100.19
Nov 36.22 0.33 5.23 0.20 3.45 11.04 51.19
Dec 39.23 14.79 5.93 0.41 4.26 10.70 33.65
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