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[ Graph for Subbasin "Doab-Mereg"

Subbasin "Doab-Mereg" Results for Run "04Esf-11Esf 1370"
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Graph for Subbasin “"Doab-Mereg”
Subbasin "Doab-Mereg" Results for Run "02Azr-11Azr 1373"
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Subbasin "Doab-Mereg" Results for Trial "4Esf-11Esf 1370"
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Subbasin "Doab-Mereg" Results for Trial "27Day-29Day 1372"
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Subbasin "Doab-Mereg" Results for Trial "08Far-21Far 1377" Subbasin "Doab-Mereg" Results for Run "23Esf 76-7Far 1377"
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Subbasin "Doab-Mereg" Results for Trial "07Far-14Far 1386"
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Introduction

Flood is a natural event that human societies have accepted it as a part of unavoidable events of the
earth and no doubt it is the most devastating natural disaster. This has led many experts to pay special
attention to the studies related to the floods, ways to lessen their risks and losses, and to predict the
possibility of their reoccurrence. Over the past few decades, the use of rainfall-runoff simulation
models has been considered by water and soil conservation researchers to predict the flood and this
has led to designing various software to simulate the rainfall-runoff process. One of the successful
models in this regard is the HEC-HMS software. This model has been implemented by researchers in
various regions of the world due to its proper response and the ability to modify its parameters and is
now widely used in hydrological discussions. Ravansar watershed area with an area of 1103.05 km2
is one of the main branches of Ghareh Sou river, which is flooded down the river, especially during
spring rainfall periods, due to its large volume of flow and lack of sufficient capacity for the current
riverbed. Annual damage and damage to the sewage storage at the basin level confirms it. Because of
this evidence and high potentiality of this basin, the flood formation of Ravansar watershed has been
selected for the study in downstream floods. The purpose of this study was the simulation of runoff-
precipitation model and prediction of the return periods of destructive and severe floods using the
HEC-HMS hydrologic model and Hyfa software in the studied basin.

Methods and Material

For modeling, extraction of physiographic and hydrological parameters of the basin is very
necessary. Therefore, in the first stage, using the 1: 20000 topographic layer of the organization of
the armed forces of the country, the bases of the slope, hydrology, and topography of the basin were
mapped. Further, the physiographic and hydrologic characteristics of the basin were calculated by the
ArcGIS10 software environment. In the next step, statistics and information on precipitation and
discharge with flood watershed maps were collected from the meteorological and hydrometric
stations. Due to the limitations of hydrometric stations in the basin, to improve the accuracy of the
study, the meteorological station and hydrometric station adjacent to the basin were utilized as well.
The next step is the calculation of CN basin, which is directly related to soil permeability



characteristics and this parameter is also related to how land use and hydrological characteristics of
the soil and vegetation type are. The Curve Number (CN) layer was prepared by combining the of
layers of the soil hydrological groups, the land use and the vegetation cover. Using the weighted
computation method, the mean of the CN was calculated and the number 66.5 was obtained. The
extraction of the corresponding rainfall with the recorded flood sheets and the preparation of the
hydrographs from the hydrologic stations were the next stage of the research. Then, the amount of
discharge in the flood records of the hydrologic stations was extracted for each rainfall event, and
then the daily rainfall corresponding to that event was extracted, after which five events of rainfall
and flood corresponding to the synchronization were selected in all stations. In order to simulate the
rainfall-runoff process, these estimations, along with other effective parameters in the runoff
production, were introduced into HEC-HMS hydrologic simulations.To simulate the flood hydrograph
in this study, the HMS-HEC model was used and to predict the hyfa software.

Results and Discussion

At the outset, the discharge data was extracted from the recorded flood records of hydrometric
stations, and for each rainfall incident, the average was calculated first and then its hydrograph was
plotted. Then, by examining the hydrogrxaphs in terms of having ascending and descending branches
and the duration of precipitation and the synchronization of occurrence of rainfall and flood, suitable
hydrographs were selected. In the next step, the daily rainfall corresponding to that flood event was
extracted. Finally, five incidents of the corresponding rainfall and flood were selected by consistency
in the studied stations. The selected flood data entered the HEC-HMS model. The simulation was
performed for the whole basin and the initial model was extracted.

If the computational hydrographs (blue line) match the observational hydrographs (black line), then
calculations of the values of the parameters introduced into the model are performed accurately. In
fact, the model has been capable of simulating well the physical characteristics and coverage of the
surface of the basin and the characteristics of the rainfall, such as its intensity, duration, and
uniformity, but if the points are below the line, the model will show the prediction values less than
the actual value, and vice versa. By observing the graphic hydrographs of the basin in Figures 10 to
14, the severity of the discrepancy in the data is well visible in calculating the peak discharge time of
the flood and the time of occurrence of the flood. By analyzing the rainfall hydrographs on the dates
of 1989,10,30 and 1994,01,17 and 1994,10,19 the calculated values for estimating the volume of
flood and peak discharge are higher than their actual values. In contrast, on the dates of 1992,02,23
and 1992,03,30 computational amounts in estimating the volume of flood and peak discharge are less
than their actual values. Also, in all hydrographs, the peak discharge time is calculated as an average
of one day earlier than their actual time. Accordingly, due to the high percentage of errors in
calculating the parameters introduced into the model, the calibration process was performed. After
calibration, some changes were made to the parameters and the simulated hydrographs were
approached to observation hydrographs. Calibrated graph diagrams show that computational data
were very close to the real-world data in estimating peak fluctuations so that the error rate fell to less
than 0.7%. That is, the peak sum of the calculated peak is 99% accurate for reliable prediction. In the
calibration step, the error rate in the calculation of flood volume also decreased significantly. The



error rate dropped to 11.1 percent. Noteworthy in hydrographs is the lack of consistency of the lower
arm of the observational and computational hydrographs that did not fit perfectly after calibration.
After calibrating the model and obtaining new and fitted values for the parameters used in the model,
it is time to check the accuracy of the new parameters. For this purpose, three other incident events
were used. After entering the new parameters into the model, the hydrographs of the newly
discovered events were calculated and simulated. The evaluation of the diagrams at the accreditation
stage shows that there is a significant decrease in the number of computational errors in comparison
with the five simulation events. So that the computational hydrographs with a mean error of 0.7% for
estimating peak discharge and with a mean of 3.33 error were found to fit the flood volume with
observation hydrographs. In fact, the final hydrographs indicate the accuracy of the values of the
calibration parameters and these values can be used in the final rainfall-runoff basin model. In the
last stage, with the help of the hyfa software and with the maximum instantaneous flow rates of the
studied stations, between the years 1955- 1955 to 2009-2004, using normal distribution, normal log 2
parameters, normal log 3 parameters, gamma 2 Parametric, Pearson, Log Pearson and Gumbel
statistics were analyzed and extrapolated, and the return periods were 2, 5, 10, 20, 50, 100 years old,
and so, which were calculated. Based on the results, the most suitable statistical distribution with
which the data was fitted and showing the minimum error is the distribution of gamma 2 parameters.
Based on the results, the probability of error in biennial return period is lower, with increasing the
number of years added to the error rate.

Conclusion

1. The validation results of HEC-HMS model in this study indicate a mean difference of 0.7% in flood
peak estimation and a mean difference of -3.33 in flood volume calculations. The final data show
that the time model in estimating peak flows and flood volumes is capable of correctly calculating
and calibrating the variable parameters of the model (curve number (CN), initial loss (la) and delay
time (Tiag)) and then the simulation process with new flood events was validated again.

2. Calibration and validation of the eight selected rainfall events in this study showed that the
computational hydrographs with a mean error of 0.4% were used to estimate the peak discharge and
with a mean of 1.4 errors in calculating the flood volumes with observation hydrographs.
Accordingly, the results of HEC-HMS computational hydrographs are more accurate in calculating
peak discharge.

3. The most appropriate statistical distribution for which the maximum instantaneous flood station was
fitted to is due to the minimum error associated with the gamma distribution of the 2 parameters.
Based on the results, the probability of error in the biennial return period is less than the increase in
predicted error rates.

4. In all simulated hydrographs, peak discharge times are calculated with an average of one day earlier
than their actual time. Accordingly, this should be considered in predicting the occurrence of flood
time.

Keywords: Flood, Rainfall-Runoff, Prediction, Hyfa, HEC-HMS.
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