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Abstract

Poor management of agricultural waste is one of the sources of water pollution. In this study, the surface water quality of Jiroft Dam
watershed was modeled using the QSWAT model. The study area is located at the upstream of Jiroft Dam watershed with the total area of
783446.81 hectares in Kerman province. The rainfall-runoff model was simulated over the 21 years from 2000 to 2020 for a monthly time
step. Data from Konaroye hydrometric station was used as observed flow data. The meteorological data was collected from Baft synoptic
station. The model was calibrated and validated using the SUFI-2 automated algorithm in SWAT-CUP software for periods (2011-2019) and
(2008-2010), respectively. The final results of determination and Nash-Sutcliffe coefficients from calibration and validation processes
obtained 0.79, 0.77, 0.81 and 0.82, respectively. Sensitivity analysis was performed for 12 calibration parameters. The results show that base-
flow alpha factor is the most sensitive parameter. After modeling of the flow rates in watershed, in next step surface water quality was
modeled in QSWAT by considering Urea as fertilizer which is mostly used on the area under cultivation of Jiroft Dam watershed. The results
for Nitrate load show that model prediction is in good agreement with the experimental data. The results of this study show that QSWAT
model can be used as an effective and efficient method in order to predict surface water quality and managing of water resources.

Keywords: Flow, Jiroft Dam watershed, nitrate load, QSWAT model.
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Figure 2. Schematic representation of the hydrologic cycle.
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Table 1. Baft Synoptic station specification

Station type  Station location  Station code

Longitude

Latitude  Elevation  Stablished year

Synoptic Baft 40853

56/35
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Table 2. Jiroft dam watershed summery of information

Jiroft dam Subbasins Number of Number Jiroft dam watershed area Land use percentage
outlet subbasins of HRU (ha) (%)
Jiroftdam 1,2,3,4,5,6,7,8,9,10 10 77 783446/81 RNGE _AGRL BSVG

18/98 3/18 77/84

Table 3. List of calibration parameters and final calibration SUFI-2 ranges

Parameter Names Description Min Value  Max Value Unit
*r_ CN2.mgt initial SCS runoff curve number to moisture condition II 0.10 0.29 -
**v_ALPHA BF.gw base flow alpha factor -0.17 0.06 1 /days
v_GW_DELAY.gw groundwater delay time 248 296 day
v_GWQMN.gw threshold depth of water in the shallow aquifer for return flow to occur 0.73 0.96 mm
v_GW_REVAP.gw Groundwater "revap" coefficient 0.09 0.14 -
v_ESCO.hru soil evaporation compensation factor 0.49 0.56 -

r CH_N2.rte Manning's "n" value for the main channel 0.10 0.11 -

r CH_K2.rte effective hydraulic conductivity in main channel alluvium 103.2 138.3 mm/h
v _ALPHA BNK.rte base-flow alpha factor for bank storage -0.16 0.02 day

r SOL_AWC .sol available water capacity of the soil layer 0.105 0.107 mmg
r SOL K .sol saturated hydraulic conductivity 33.75 40.39 mm/h
r_SOL _BD .sol moist bulk density 1.80 2.20 8/

* r refers to a relative change in the parameter were the current value is multiplied by 1 plus a factor.
** y refers to the substitution of a parameter by a value from a given range.

Table 4. t-sate and p-value Sensitive Parameters in flow calibration

Parameter Names t-state p-value
V__ALPHA BNKurte -6.64 0
R__SOL BD.sol 0.84 0.39
R__SOL_AWC:.sol -2.67 0.007
R__CH N2.rte -0.36 0.71
V__GW_DELAY.gw 0.56 0.57
V__ALPHA BF.gw -19.83 0
V__ GWQMN.gw -0.61 0.53
V__ GW_REVAP.gw -0.42 0.67
R__ CN2.mgt -6.62 0
R__CH K2.rte -0.50 0.61
V__ESCO.hru 0.93 0.35
R__SOL K.sol -1.46 0.14

Table 5. Konaroye hydrometry station specification
Station Name  Station code  Stablished Year River District Longitude Latitude Elevation(m)
Konaroye 4504 1371 Halil River ~Ramon-Bahr Aseman 57°-14'-42"  28°-52'-44" 1410
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Figure 4. The results of Calibration and validation flow at Konaroye hydrometric station for monthly time step.
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Figure 5. Scotter plots of Observed flow against Simulated flow, a) Validation (2008-2010), b) Calibration (2011-2019)
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Table 6. Specification of Urea fertilizer consumption

Statistical Fertilizer Value Area under Number of HRU located in Amount of fertilizer applied to
year type (ton) cultivation (ha) agricultural land HRU (Ton/ha)
1383-1396 Urea 9880 1092/28 21 0.475
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Table 7. Comparison of laboratory and QSWAT
model results

Sample water Nitrate Average nitrate
result/QSWAT concentration load
model (mg/lit) (kg/ha)
Sample water results 1.05 0.0014
0.0017007-
QSWAT model - 0.0000047
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Figure 6. The results of Simulated nitrate load by QSWAT model.
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