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Abstract
Hydrological simulation models are valuable tools for
examining challenging issues related to watershed

management such as the impact of climate change on water
resources, the impact of urban planning on floods and
droughts. In this study, WetSpa-Python model was developed
to simulate daily flow hydrographs at the Arazkouse basin.
This is an object-oriented, process-based modular model
which has been developed based on the principles of flexible
modeling in python. Data inputs included DEM, soil type,
land-use, precipitation time series, temperature, and
evapotration, which were acquired from nine meteorological
stations for a ten-year period (from 2006-07 to 2015-16).
Model calibration was performed in a limited manner by
assigning rational values to 8 global parameters based on the
best fit between the simulated and observed hydrographs.
Model performance was tested via the Kling-Gupta index, and
obtained 0.6 and 0.52 for the calibration and validation periods,
respectively. The results of the water-balance analysis with the
model indicated that the outflow of the basin constitutes 13.2
and 18.1% of total precipitation in the calibration and
validation periods.
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Table 1- Comparison of WetSpa and WetSpa-Python models
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Table 2- Meteorological stations used in this study
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No Station UTM Sea Data used
X Y Level(m) Rainfall Temp. ETP
1 Gonbad 340877 4126851 37
2 Arazkouse 336111 4121413 35
3 Minodasht 356051 4121328 155
4 Narab 374176 4097435 1500
5 Gheshlagh 350657 4085837 1040 *
6 Azadshahr 337905 4107122 183 # - -
7 Dozin 374306 4110440 1007 ® - -
8  Gharecheshme 345982 4113299 80 # - -
9 Vamenan 371455 4096634 1373 ® - -
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Fig. 4- Maps of potential runoff coefficient (a), Manning coefficient (b) and travel time (c) of the case study
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Table 3- Assigning values of 8 global parameters in the calibration period
(ol dl 5o 13 Jao () JUgl olly A paalie (ymad -V Jou>

Parameter Symbol Unit Value
Correction factor for PET Kep - 0.9
Actual runoff coefficient

- Krun - 7
correction factor
Rainfall intensity scaling factor Pmax mm.h! 75
Initial soil moisture
correction factor Kss i 0.1
Interflow scaling factor Ki - 6
Initial groundwater storage
’ parameter ’ Go mm 130
Baseflow recession coefficient Kg d+! 0.0000122
Groundwater storage scaling factor Gmax mm 380

Table 4- Results of model evaluation in calibration and validation periods
o il g (g 0593 53 Jde (b S - Jgse

period r a 8 KGE
Calibration period 0.6 1 0.97 0.6
Validation peroid 0.57 1.03 1.21 0.52
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time series
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