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ABSTRACT

Accurate prediction of floods is especially important in arid areas with more irregularities and
intensities. Lack of hydrometric stations in these areas of our country, along with the important
advantage of the GIUH model, which allows the simulation of precipitation-runoff of a basin with the
least information data, led the researchers to evaluate the above model in the basin. Consider the
catchment of Minab as their goal. The quantitative values of each of the geomorphological parameters
of the GIUH model, the most important of which are the bifurcation ratio, length ratio and area ratio,
have been calculated using GIS technology and with the help of HECGeoHMS add-on. In ranking
waterways, the Strahler method was used as a basis. The hydrograph model of the geomorphology unit
in the study basin has had acceptable results according to the calculated average error equivalent to
17.22% for the peak discharge of 4 selected events. However, in estimating the peak occurrence time,
the amount of error is higher and in all events, the peak discharge time is less than the real time. In
addition, the results of this model in the same basin under study also provided acceptable results with an
average error rate of about 30% in calculating the peak discharge. The GIUH in Minab catchment has
had acceptable results according to the mean error calculated for the peak discharge of 4 selected events.
Therefore, it is possible to achieve the desired results from this model in similar conditions and by
applying changes.
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Extended Abstract

1. Introduction

hydrological data, which is usually a common
phenomenon in arid areas, is a serious obstacle for

Floods, as a natural disaster, cause great loss of life
and property every year in the world. The increasing
incidence of floods, as the most harmful recorded
environmental hazard in the world, requires
extensive and codified studies on floods and its
forecast in the country. The scarcity and dispersion of

studying and understanding the behavior of basins in
order to control and reduce floods. Therefore,
researchers try to focus on the physiographic features
of the basins. In this regard “instantaneous unit
hydrograph” model ss wideyy used nn hydrologcal
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studies, flood control and design of hydraulic
structures. This model, also known as basin index
hydrograph, eliminates the effect of precipitation
height on the hydrograph [Alizade, 2008, 584]. The
hydrograph of the geomorphological instantaneous
unit investigated in this study is also designed based
on it. The present study was conducted in Minab
catchment area located in Hormozgan province. In
this study, the instantaneous geomorphological unit
hydrograph model was selected due to the high speed
of calculations compared to similar models, the need
for low data and the acceptability of the results in
measuring and accuracy of flood prediction in the
above basin.

2. Methods and Materials

To implement the model, first, a digital elevation
model map with a height of 30 meters was prepared
from the study basin, using which the required
parameters including branching ratio, length ratio
and area ratio were calculated. The Strahler method
was used to rank the waterways with the help of
which the required parameters of the model were
calculated. Also, the data of the research, including
the corresponding statistics of precipitation and flood
discharge, were prepared to measure the performance
of the model from meteorological and hydrometric
stations of Brentinand Abnama.The geomorphological
parameters of this model, which were mentioned
above, have been calculated using GIS technology
and with the help of HECGeoHMS plugin.

3. Results and Discussion

The results show that the model had more error in
estimating the peak discharge time in both basins
than the peak discharge estimation; So that the
average error percentage of peak discharge in Minab
basin is equal to 17.22 and this average for the time
of occurrence of peak discharge in Minab catchment
basin is 41.99. In Abnama watershed, the MAPE
value or the average absolute value of error

percentage in the model evaluation shows that this
value is 34.06 for estimating the peak discharge and
46.80 for estimating the time of occurrence of the
peak discharge. From the analysis of these results, it
can be seen that the model has the necessary
efficiency in estimating the peak flow rate in the
Minab catchment basin, and in the Abnama
catchment basin, despite the greater difference
between the calculated peak flow rate and the
observed peak flow rate, because the results of this
evaluation are in line with the results obtained for the
watershed is Minab, it can be said that it has had
acceptable results. This shows that the model can be
generalized to similar basins.

4. Conclusion

The results of this investigation show that the model
has worked relatively well in estimating the peak
flood discharge for all 4 evaluated events, with an
average error of 17.22% estimated in the Minab
catchment basin, and in the Abnama catchment basin
as the tested and tested basin. Generalizing with the
data related to Minab basin, the average value of the
absolute value of the error percentage in the
evaluation of the model with an average error of
34.06% with an average error of less than 50% is
acceptable. Therefore, it can be said that the GIUH
model has the necessary efficiency in simulating the
actual values of peak flood discharge in the study
basin and similar basins. Therefore, it is possible to
achieve the desired results from this model in the
same conditions to improve the capability of the
model and by applying the changes that have been
made in the calculation of effective precipitation
using the HEC-HMS model. Especially in areas
similar to the Minab catchment area, which is located
in a dry and semi-arid region.

Keywords: Instantaneous unit hydrograph of
geomorphology,Hydrogeomorphology, Morphometric
characteristics, Flood simulation, Basin, Minab river.
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