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Introduction

In most regions of Iran, the effect of precipitation and distribution on climatic characteristics has
caused seasonal floods and irreparable damages. Because of the large extent of catchment areas and
economic and administrative constraints, the recovery of watersheds from the perspective of water
management in not possible by single project. Selection of priorities for the implementation of such
projects is a management decision that must be made by studying the physical and socioeconomic
conditions of the region. The physical conditions governing the basin, as well as socioeconomic
issues and technical constraints forces us to carry out watershed management operations in a small
section of the basin in each basin. Therefore, the most important concern of related engineers and
executive experts is the selection of sub-basins for the operation of watershed management.
Prioritization is generally based on selective criteria or only on the basis of a target in watershed
management such as flooding, soil erosion and so on. Many researchers have prioritized hydrologic
units in the watersheds. Therefore, the purpose of this study is to prioritize sub-basins using the
HEC-HMS hydrologic model in the Pole shah basin. Achieving this goal can be the basis for
prioritizing the watersheds in order to implement related projects and preventing high costs in
unnecessary areas.

Methods and Material

Pole shah is a sub basin of Alvand Basin. The rainfall and runoff events of the rain-gauge and
hydrometric stations in the watershed were studied. Simulation of watersheds in HEC-HMS was
carried out by four basic components such as basin model, meteorological model, control
characteristics and time series. The calculation of the casualties in the basin, the conversion of excess
precipitation to runoff, baseline flow, and simulation of flow in the canal and reservoirs and their



reconfiguration in the basin model was performed and the basin model was divided into 9 sub-basins.
The SCS was used to calculate the baseline casualties’ parameter, which in the preset state is equal to
0.2 of specific storage (S). Hydro graph analysis and special methods were used as a meteorological
model to isolate the base water from flood discharges. Rainfall- runoff time series consists of two
components. The first component is related to the time series of rainfall data, which in the element
related to it, the rainfall data of the Pole Shah's rain-gauge station were determined. The second
component is related to the observed hydrograph of the flood. In this element, the recorded flood
hydrograph data for the Pole shah hydrometric station on the Deira River at the basin outlet was
entered into the model at one hour intervals.

Results and Discussion

Initially, 9 sub-basins were defined, using 4 intervals and 5 interconnections. Then, CN values were
calculated based on the landuse and the soil hydrologic group layers in the GIS environment. The
HEC-HMS software was calibrated to correct the initial loss rates and curve number related to the
basin model, the events of 2012.11.12 and 2012.11.26. Observed and simulated hydrographs of these
events were prepared before and after calibration. Before the calibration, the percentage of peak
dismemberment of the simulation against the observed value for the first event (2012.12.11) was
153%. Also, the peak time difference has fallen by one hour. On the other hand, the performance
factor of the model before calibration is -2.871, which after calibration reached to 0.872. For the
second event (2012.11.26), before the calibration, the percentage difference in peak discharge
simulation against the observed value was 52%. However, after calibration, this value has reached to
zero. This is while the peak time difference has not been changed. On the other hand, the efficiency
of the model before calibration is 6.05, which after calibration reached to 0.173. As mentioned above,
for the purpose of checking the validity of the optimal values of the curve number and initial loss
parameters, the optimal values obtained from the calibration step in the HEC-HMS software were
validated by the 2014.03.11 event data. Initially, the values of the optimized parameters (curve
number and initial mortality) of the two calibration step events were taken to introduce the model
validation stage. Also, the coefficient of 0.2 for specific storage (S) has changed and in most sub-
basins it decreased to 0.19. According to the results, the flood peak is 200 m?/s at the outlet of the
basin, which lead to 9.2 million cubic meters of its annual flood volume. It was observed that the
highest peak discharge occurred in sub-basin 2 with a value of 90.1 m*/s and the lowest in sub-basins
6 with a value of 2.5 m%s. However, in terms of peak discharge, the highest value was for sub-basin
9 and the lowest was for sub basins 2 and 4. The relatively small basins, such as the sub basins 9 and
6, have a high flood density, so the flooding is not affected by the sub-basin area, but the
physiographic and the geological conditions as well as precipitation are more effective in flooding.

Conclusion
With the initial simulation, it was found that the model estimates the peak discharge value higher
than the recorded value for both events. Therefore, applying the calibration process and the



percentage error function, the initial losses and the curve number were optimized. According to the
results, it was found that the selected target function (percent of peak discharge error) was able to
perfectly match the peak sum of simulation and observation values in both calibration events to zero.
The results indicated that the rainfall-runoff model, in addition to the peak discharge parameter, was
also well-proven in predicting peak runoff time. Comparing the peak discharge time, it was found
that the difference between the peak discharge time and the hydrograph peak is approximately 4
hours. This error is relatively low. Therefore, the rainfall-runoff model in the validation step has been
able to predict the peak discharge time in addition to the peak discharge parameter with acceptable
accuracy. According to the results obtained, it was found that the model can predict the peak flood
peak accurately with the correction of the parameters of the curve number and initial losses.
Considering the complexity of the variables that affect the runoff simulation process, it seems that the
preparation and development of related models based on the deduction and extraction of precipitation
data and factors within the basin requires more precision. On the other hand, optimal parameters of
the watershed model must be well calibrated and validated for more events. In the case of the
preparation of the rainfall-runoff model, SCS, it was found that this method has been well-proven in
estimating peak discharge and time parameters. Given that flood damage is directly related to peak
runoff, determining the contribution of sub-basin participation to flood potential can help provide
management and conservation programs.

Keywords: Flooding risk, HEC-HMS, Initial losses, Curves Number, Pole-Shah Catchment.
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