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river, SWAT model, Watershed Flooding is one of the most important threats to human society, which has increased in
Management recent decades with population growth and climate change. To prevent such harmful
phenomena, it is currently impossible to change the factors and elements of the atmos-
phere. Therefore, any fundamental solution should be sought on the ground, especially
in watersheds. From this point of view, areas with a high potential for flooding should
be properly identified. Of course, to do this, it is necessary to identify the flood-prone
areas inside the watershed, because due to the large size and extent of the country’s
watersheds, it will not be possible to carry out implement and correct operations in
Recetved: principle. Therefore, studying the features of basins related to flooding levels can help
13 Jun 2023 to properly manage this risk. Nowadays, several methods such as morphological char-
acteristics, decision-making methods and hydrological models are used to prioritize
watershed sub-basins.
Revised: Materials and methods
21 Aug 2023 . . . ) . .
This research was carried out using SWAT hydrological model in 21 sub-basins of Sar-
baz basin located in Sistan and Baluchistan province. After preparing the parameters
Accepted: and input data, while considering two years of warming, the model was recalibrated
26 Aug 2023 for a 17-year period from 1999 to 2016 and then validated during a five-year period

from 2017 to 2021. The first step in watershed simulation is to divide the watershed

into several sub-basins and hydrological response units (HRU). The necessary inputs
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for the watershed configuration are: GIS maps of the basin, which include: digital elevation map
(DEM), land use map, soil map, digitized stream map, study area map. Meteorological data in-
cludes: precipitation, minimum and maximum temperature, solar radiation, wind speed and relative
humidity during the desired time period. Hydrometric data includes discharge statistics and infor-
mation in the desired time period that was used in this monthly research. After entering the required
information for the model, the database was completed and the model was prepared for simulating
the watershed. It should be noted that the warm up period was used for model preparation, calibra-
tion and validation in SWAT-CUP software.

Results and discussion

The results obtained in the calibration stage were NS=0.76 and R2=0.86 and in the validation stage
NS=0.56 and R2=0.58. The initial curve number parameter for medium humidity conditions and
the alpha parameter in the return flow had the greatest effect on the sensitivity analysis. The initial
curve number parameter for medium humidity conditions and the alpha parameter in the return flow
had the greatest effect in the sensitivity analysis, which is consistent with the results of Saraei et al.
(2019) and Haydari et al. (2019). According to table (4), sub-basin 20 ranks first among 21 sub-ba-
sins with an average runoff of 2.46, and sub-basin 10 has the lowest amount of runoff with an av-
erage of 0.06. The results of prioritization show that the south and southwest basins are prioritized,
due to the reduction of vegetation and permeability.

Conclusion

This research was carried out using SWAT hydrological model in 21 sub-basins of Sarbaz water-
shed located in Sistan and Baluchistan province. The results obtained in the calibration stage were
NS=0.76 and R2=0.86 and in the validation stage NS=0.56 and R2=0.58. It can be concluded that
the SWAT model has performed well in the simulation of the Sarzab watershed and this model
can be used to simulate large watersheds with complex and heterogeneous conditions such as the
Sarzab watershed with an area of 6850 square kilometers, provided that the input data is accurate.
However, subbasins have been prioritized less than this model. Hydrological methods also allow
the application of scenarios and different managements in land management. In the continuation of
this research, by applying flood management scenarios, the amount of destructive floods that always
cause river flooding and cause irreparable damages in the studied area can be minimized, and these

scenarios can be used to reduce possible risks in the future.
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Fig 7. The graph of the average observed and simulated discharge of the Pishein station in model calibration
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Table 3. Selected parameters based on sensitivity analysis to carry out the calibration stage
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Table 4. The ranking of sub-basins based on the amount of runoff (mm)
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