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ABSTRACT

Gilan-e Gharb Reservoir Dam in Gilan-e Gharb County in the southwest of Kermanshah Province is one of the dams designed to provide
agricultural water to downstream lands in a hot and dry region. This dam is one of the structures where the calculation errors in the estimation
of the water entering the reservoir have caused the failure of the planned goals in such a way that to compensate for this calculation error and
to supply agricultural water to the Gilan-e Gharb dyke area in front of the Gilan-e Gharb spring flow, it was designed and was executed After
25 years of dewatering this dam, the volume of the reservoir has not yet reached the estimated value. The studying consulting engineers
company mentioned the reason for this failure due to the quality of the reservoir dam inlet station, the quality of statistics and information, the
occurrence of drought, and finally the effects of watershed operations in the catchment area of this dam. The main purpose of this research is
to evaluate the methods of estimating the inflow to the Gilan-e Gharb dam reservoir and to investigate the factors affecting the calculation
errors by using HEC-HMS software to analyze the runoff rainfall model of the Gilan-e Gharb dam reservoir and to investigate the effect of
water management operations on the productive runoff and peak flood discharge. In this study, maps of land use, geology, vegetation and soil
hydrological groups were prepared along with field assessments, and then the CN map of the basin was prepared from the integration of the
said maps using GIS software. According to the historical record of the statistics and information of the inlet station of the Gilan-e Gharb
Reservoir Dam in recent periods and even before the construction of the Reservoir Dam, the volume of the reservoir due to several reasons
such as the low amount of incoming runoff, the existence of karst formations that collect most of the runoff, the volume of runoff with the
amount 17 million cubic meters does not match. The results of this research showed that the estimation of the dam inlet was accompanied by
gross errors due to the lack of knowledge of the hydrological conditions of the reservoir dam area. Taking into consideration that the watershed
operations in the carried-out periods have also had an impact on the water intake of the mentioned reservoir dam, the watershed cannot be the
main obstacle for not reaching the predicted watershed.
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1.Introduction

Experience has shown that the application of experimental methods of watershed estimation from watersheds without knowing and obtaining
the required parameters and their appropriate estimation and without considering the studied watershed system has not led to acceptable
results. In addition, the restoration and extension of the data using the statistics and information of watersheds which have nothing in common
with the studied watershed, do not yield reliable results. In many cases, consultants of contracting parties of employing companies use
hydrological models and generalization and extension of data to analyze water structures, to evaluate water resources. Determining the amount
of runoff and the shape of the flood water feature, while being used in determining the flood process in a basin for the design of flow control
structures, organizing the river and designing other water structures, will indicate the response of the basin to rainfall. Among the different
hydrology models, the HEC-HMS model is more useful in hydrology evaluations for the design of hydraulic structures. The main purpose of
this research is to evaluate the methods of estimating the inflow to the Gilangreb dam reservoir and to investigate the factors affecting the
calculation errors by using HEC-HMS software to analyze the runoff rainfall model of the Gilangreb dam reservoir and to investigate the
effect of water management operations on the productive runoff and peak flood discharge. In this study, maps of land use, geology, vegetation
and soil hydrological groups were prepared along with field assessments, and then the CN map of the basin was prepared from the integration
of the said maps using GIS software. One of the reasons for choosing the Gilangreb Reservoir Dam in order to carry out pathological studies
on the estimation of the inflow and design discharge of the mentioned spillway is the significant difference between the long-term inflow of
the dam and the design flow.

2. Methodology
In this survey, the statistics and information of the studied catchment area and its adjacent areas were used (Tables No. 1 and 2). Considering
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the statistical gaps in the water and meteorological stations in the region, especially due to the imposed war, it was tried to use the recorded
statistics and information to repair the statistical gaps, and to use the statistics and information of other stations whose catchment areas are not
similar. It does not have a hydrological relationship with the study area and should not be used. However, in view of this, in inevitable cases,
the rainfall statistics of Kermanshah synoptic station, which is more reliable than other stations in the region, and the statistics and information
of Qasr Shirin stability rain gauge station and the number of rainy days of this station and the mentioned parameter and the maximum 24, 48
and 72 rain gauge stations of Pol Shah and Qasr Shirin were used. Also, by using digital maps (DEM) and satellite images, various thematic
maps (Figure No. 3) were created in order to use the results in the Hec-Hms model (Figure No. 4 A). ) is presented.

3. Results and discussion

The results of the trend test are based on the existence of a trend in the data in irrigation, although in the case of some data such as monthly
irrigation, the results of the Kendall test and the turning point were not the same. Also, using the available statistics of the water measuring
station at the entrance of Gilangharb dam, the water level of some years, such as the water years of 70-71, 72-71, 74-73, 77 and 98, 97, is
different from other years. The outlier test has been used, and according to the recommendation of the American Water Resources Association
in 1981, considering that the skewness coefficient is greater than 0.4, the outlier data test has been performed for large values. Based on this
test and considering the k value of the test, the upper limit of 22.74 and the lower limit of 0.44 have been calculated as 2.448, except for the
water year of 89-90, when the volume of water produced is 0.35 million. Yes, no outliers have been observed in the data. In addition, with
field observations and the use of satellite images, watershed operations were also investigated. Due to the limitation of surface and nderground
water resources, as well as the border and exclusion of the studied area, in the initial approach and field visits during 30 years, a major change
in land use, which is mainly pasture agricultural land, oak forests and villages located in the area No major change has been achieved (Figure
No. 4).

4. Conclusions

Before the management and development and review and analysis of water resources systems, it is necessary that its infrastructures are
prepared in the form of basic studies of water resources, and with the advancement of technology, the monitoring quality of the water
resources measurement network is improved both from the quantitative and It should also be done from a qualitative point of view. In addition,
it is necessary to know and study methods in the form of systematic and integrated management of water resources, development studies
without considering the above levels may cause a waste of time, cost and opportunities, and at the time of occurrence Natural phenomena such
as droughts and floods and even climate changes make management difficult and sometimes impossible. In the study area, by establishing a
water measuring station and exploiting it, important facts and facts of the area were determined that the use of empirical relationships and the
restoration and extension of statistics using the information of areas that have no hydrological commonality with the study area. It does not
work, it is useless and non-technical. The studied area up to the Gilangreb Reservoir Dam, based on the documentation in the past and in
normal time conditions, had a runoff potential of 7 to 8 million cubic meters (in the form of floods), which in the current dry period (at least in
the last ten years) and the events that happened in the area ( watershed operations) on the one hand and on the other hand the poor potential of
the underground water in the basin (which has caused a negligible base flow in it) and possible uses on a case-by-case basis, the river's
drainage has reached less than 2 million cubic meters. This is despite the fact that according to the conditions of the study basin, the river
reaches the super-alashare water level only in normal years, when the annual rainfall in the basin is more than 600 mm and there are high
intensity showers in a few days. that the probability is low every year. The analysis carried out shows that the watershed operation has not
completely reduced the water level and the volume of floods in the Gilangarb reservoir dam area, and the water level has alternated between
wet and dry periods, and there have been no continuous wet or dry periods. The volume of floods and flooding has decreased by 43% and 34%
respectively. The error that happened from the previous studies was that the runoff was not available for at least 100 square kilometers of the
catchment area, which is made of karst formation (mainly limestone) and has had a preventive effect on the real area and the topographical
area. The results of this study showed that the methods of estimating the water input to the Gilangreb dam reservoir due to the use of statistical
relationships and its extension could not be in accordance with the basin realities and the construction of this dam with high costs actually did
not reach the pre-designed goals.
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Variable bservationith missinthout miss Mini i Mean d. deviation
Seriesl 30 0 30 0011 0.640 0156 0.164 PiSEharge of Gl DA Ry SO

07

" 1
Pettitt's test (Series1): ‘7 |

os [\ Il
K 135.000 . 1 ‘ | | ‘
t 9 % I | 1 |
p-value (T 0.015 oz | )
alpha 0.05 A
The p-value has been computed using 10000 Monte Carlo simulations. Time elapsed: 0s. o ‘f v e 4 1 " ‘ L
99% confidence interval on the p-value: 01 - “g X T ‘. f

10.012; 0.018 [ ¥ 2 \V -\' S " W
¢ o 5 lb 15 20 25 3¢ 35
Year

Test interpretation:
HO: Data are homogeneous ——Seiest - mu2 =0.112

Ha: There is a date at which there is a change in the data

As the computed p-value is lower than the significance level alpha=0.05, one should reject
the null hypothesis HO, and accept the alternative hypothesis Ha.

The risk to reject the null hypothesis HO while it is true is lower than 1.52%.
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Legend (Compute Time: 02Dec2021, 10:07:24)
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Subbasin "Subbasin1* Results for Run “Run 14"
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Legend (Compute Time: 02Dec2021, 10:13:18)
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Subbasin *Subbasin-1* Results for Run "Run 7*
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