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ABSTRACT: Despite the common perception that flood as a natural phenomenon as a phenomenon 
seen as subversive and destructive positive dimensions that can optimize the operation of a role in the 
restoration of power and water supplies have. In recent years, a growing population and increased need 
for industrialization and morphological changes in the industrial suburbs of large cities, villages and 
strategic. In this study, the effects of land use change and manipulation in the channel leading to the 
village of Shams Abad and the flood crisis in this country are analyzed . Based on a field study centers 
and industrial plants and animals in the context of upstream diversion channel and block the flow path 
has been. Therefore, in this context, according to the conservation and management plans for reducing 
upstream flood management plan for each option was assessed. The general slope of the area and the 
estimated runoff of sediment ponds and constructed to reduce the rate of feed water, sediment, and ... 
Proposed. 
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INTRODUCTION 
 

 Population growth, changes in human living attitudes and practices in recent years associated with the natural 
environment and climate change has caused the human being to tend to prone areas in order to improve his life 
and earn his livelihoods. One of those places is river banks where easier access to water is considered as a key to 
achieving growth. This settlement on the one hand meets the human primary and basic needs more conveniently 
and on the other hand this settlement has been exposed to flooding. Therefore, flood control, containment and 
forecasting are a very important component of the hydrological cycle. Flood occurrence generally is only 
considered as a destructive and harsh phenomenon, which has positive abundance dimensions including provision 
of water resources, especially at arid and semi-arid areas, feeding of underground water in the area, regeneration 
and fertility of the flood plains and provision of the resources food in the area. All these issues shall be done if we 
can benefit from the opportunities that floods provide for us and control its destructive effects and threat and 
optimally use it with a comprehensive and integrated management. At present, we witness the heavy physical and 
financial damages when flooding happens at different points in the world and especially different areas in our 
country. Damages which mainly can be prevented and are linked with the conscious management of the civil and 
cultural activities and continuity in the flood control fundamentals. In recent years, actions taken with the aim of the 
flood losses reduction, only the losses of this event has been diverted to another area in terms of time and place 
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and/or due to the lack of awareness and education of the people concerning the necessary proceedings during 
floods multiplied the damage to lives and properties. On the other hand, illogical and strict treatments with the aim 
of flood damage reduction as well as the lack of attention to the high potentials of the flood plains in order to benefit 
in agriculture can lead to reduction in the economic development in that area. Consequently, it is necessary to 
consider all of the factors of flooding in the decision-making processes to manage floods. Obviously, the life 
conditions require the institution and organizations to provide possibilities to meet the needs of the society, 
especially to restrain and control floods. Calculation the intensity and magnitude of floods in terms of flow and the 
volume in a given time are the important differentiation for flood forecasting. Dynamics of hydrological processes 
resulting from meteorological elements which mainly due to changes in river regime, there will be an instant form. 
The main factors that dominate the runoff and other hydrological processes can be divided into two general groups: 
A) the basic elements of the catchment basin based on observations and measurements; B) future factors affecting 
hydrological processes of which the most important factor is the climate and climate change. (Brooks et al., 1991) 
while performing some studies in the fields of effects of deforesting on the volume and flow of the floods concluded 
that although deforesting can possibly result in more floods, in some cases this can lead to reduction of flow due to 
the lack of synchronization of the upstream peak flow subbasins. (Lee et al ., 2001) estimated the flood reduction 
rate in Kung Tyne watershed area in Southern Taiwan. To simulate the flow input to the dam, the model KW-GIUH 
was used. Calculation of the output hydrograph from the dam was performed by Runge-Kutta method (hydrological 
dynamics of tank level). The obtained results of this study showed that the flood reduction ratio is from 0.11 to 0.17 
and the reserve ratio is from 0.54 to 0.67 for different return periods. Moreover, the flood reduction ratio decreases 
with the increase in input flow peak to reservoir. (Emerson et al ., 2003) simulated the rainfall-runoff models using 
HEC-HMS and the obtained results of the model execution showed that the store levels reduce the input flow peak. 
(Al-Sheikh et al ., 2008) determined the appropriate fields to dispense the flood to the watershed basin of Samal in 
Bushehr using GIS by utilizing the parameters of geology, slopes, land capability, speed of permeability, quaternary 
units, and thickness of the alluvium. They obtained the fuzzy logic of the suitable locations map for each model by 
combining different layers in the format of Boolean logic and overlap index. Afterward, they compared the results 
with the control maps. (Chaudari et al ., 2010) determined the suitable areas for artificial recharge of groundwater 
at the area of western Madinapoor with using remote sensing, geographic information system and MCDM 
techniques. They used the criteria of gradient, transfer capability, drainage coefficient, geomorphology, and land 
geology. Results show the computational efficiency MCDM integrating with GIS. Akhund Ali and Kabuli in 2009 
simulated the Kasilian basin with using the methods of runoff convey SCS unit hydrograph and output hydrograph 
clerk due to 24 shower events. After that, the calculated hydrographic characteristics included peak Flow, runoff 
volume and peak time were compared and analyzed statistically with the same features from the observed 
corresponding hydrographs. Statistical evaluation of the effect of the mentioned runoff transfer methods on the 
output hydrographic characteristics with the statistics of the average relative error of the forecast, fitted regression 
slope, coefficient of determination (R

2
) and average mean-root-squares error and lead to results of superiority of 

clerk method in relation to SCS method. (Hassani Sabokbar et al., 2011) reviewed the suitable areas for artificial 
recharge using ANP and paired comparisons, and the obtained results showed that the weighting the effective 
parameters improves the artificial feeding of the management and feasibility. (Hassan Poor et al ., 2011) 
investigated with the aim of deciding about determination of appropriate location dispensing the floodwater based 
on the selection of the most effective criteria and parameters and the obtained results showed that using the 
geographic information systems (GIS) to determine the areas prone to dispensing floodwater without using the 
concept models and decision-making systems has not much performance. 
 

MATERIALS AND METHODS 
 

2.1 The study area  
     Shams Abad Village is located in the city of Birjand in the Birjand study area (Tamab division). The understudy 

area is located in Shams Abad Village in the central part and at Bagheran Village in the geographical coordinates 

of 697473 east and 3638838 north latitudes. This village is located at a distance of 6 km west of Birjand. Shams 

Abad Dry River is one of the branches of the Shahrood River, having originated from the Bagheran highlands with 

the direction of south-north. During its course, Shams Abad Dry River passes by the industrial estate and Mesgar 

and Shams Abad village and after crossing off the Birjand – Khusf Road and passing through the downstream 

areas of the road, finally connects to Shahrood River. Figure (1) depicts the watershed basin of this river and its 

tributaries, which eventually leads to the village of Shams Abad. 
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Table 1. Characteristics of subbasin 

Parameter Unit Basin Subbasin A Subbasin B Subbasin C Subbasin D 

Area Square kilometers 10.03 4.62 1.62 1.85 1.93 
Perimeter Kilometer 18.18 13.5 7.1 9.85 6.53 
Maximum height Meter 2004 2004 1655 1923 1669 
Minimum height Meter 1427 1427 1432 1429 1427 
Average height Meter 1623 1623 1502 1592 1511 
Main length Kilometer 7.1 7.1 3.2 4.8 3.1 
Average basin slope Percent 18.22 26.84 17.52 36.32 17.42 
Tc Time 0.79 0.42 0.53 0.45 0.79 

 

 
Figure 1. The research site position in south Khorasan province 

 
2.2. Meteorological parameters estimation 
     Considering the Shams Abad village location near the city of Birjand and minute distance to the synoptic 
station, for that reason this station is considered as the control station and the 24-hour rainfall estimations were 
done using a statistical distribution of candidate Gamble and based on this, the mentioned results were estimated 
in the different return periods. 
 

Table 2 . Estimation of maximum 24-hour rainfall 
T Maximum 24 hours 

500 57 
200 51.4 
100 47.2 
50 43 
25 38.7 
10 33 
5 28.4 
2 21.6 
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Figure 2. Intensity, duration and frequency curves of Birjand synoptic station 

 

2.3. Flood Estimation  
     Hydrological situation analysis of the basin and determination of the peak discharge flow and runoff volume 
from each hydrologic unit of study is the most important part of the flood control projects, because the type of flood 
control projects and their characteristics are largely dependent on these two parameters. Therefore, using different 
methods, we proceeded to estimate the flood volume and the flood; finally considering the position of the upstream 
region morphologically and the expert perspective of the area the argument method was chosen as the method of 
study. Also, in Fig. 3 different ways to estimate the flow rate are provided. 
 

 
Fig 3. Maximum of discharge in Return period 

 
Table 3. Estimation of flood flow rate and runoff volume in the subbasins understudy 

Subbasin No. 
Return period (years) 

100 50 25 10 5 2 

Flood flow rate (1) 11.7 9.7 7.9 5.9 4.4 2.9 

Flood volume (1) 25.52 21.23 17.19 12.93 9.69 6.21 

Flood flow rate (2) 4.1 3.4 2.8 2.1 1.6 1.0 

Flood volume (2) 6.63 5.51 4.46 3.36 2.52 1.61 

Flood flow rate (3) 4.7 3.9 3.2 2.4 1.8 1.1 

Flood volume (3) 8.46 7.04 5.70 4.29 3.21 2.06 

Flood flow rate (4) 4.9 4.1 3.3 2.5 1.9 1.2 

Flood volume (4) 6.75 5.61 4.54 3.42 2.56 1.64 
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2.4. Environmental conditions of the area  
     Location of Shams Abad Village is so that it is located in the alluvial fans of the Bagheran Mountains and with 
regards to the field visits most of the areas covered with poor pasture with quaternary formations and high potential 
erosion, and the population is approximately 50 families. Its proximity to the province center and high inflation as 
well as land prices growth in the province center have caused an increase in the concentration of population in 
terms of villa construction in this area and its proximity to the industrial centers resulted in severe manipulating in 
the upstream of the village as well as the artificial diversion of some floodways towards the village. 
 
2.5. Rural Conservation Strategies 
    Due to the change of the river bed and severe manipulations made in the river bed as well as the recent 
droughts that reduced heavenly rainfalls and depletion of vegetation, therefore it is necessary to create a favorable 
environment to manage floods is very important. Consequently, considering the classification of flood management 
in both structural and non-structural parts, structural management was proposed and it is recommended to prepare 
a suitable solution for flood control, and appropriate efficiency of the flood. 
 

RESULTS AND DISCUSSION 
 

 With regard to the field visits as well as the obtained results, we can propose the following structural 
guidelines. 
 
3.1 Establishment the feeding – storage dam 
     This structure is designed with the purpose of flood control and flood storage. In other words, according to the 
river flow regime, the understudy river was temporary and has only water current at the time of precipitation; the 
feeding dam reserves the river flood flow in its reservoir storage and in addition to flood control, the aquifer 
recharge is made. 
 

 
Figure 4. Suitable location for the construction of a feeding dam 

 
3.2 Flood dispersion and artificial feeding 
     Entrance of the water into any ground by a variety of methods and facilities is called artificial feeding. In the 
project area and in the province, the underground water resources are the best and most important place to store 
water and its utilization. Therefore, the dual use of the plan as a management strategy is proposed.  
 

 
Figure 5. Shams Abad upstream alluvial fans 

The best 

position dam 
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3-3 Distractions and organizing Shams Abad River  
     One of the management strategies is to distract water flow from upstream towards a place other than Shams 

Abad village. Hence, two technical solutions are applicable: A(distracting water into the east of the village, B) 

distracting water into the west of the village. The second option is more suitable considering the field visits and has 

the ability to run with greater efficiency. 

 

 
Figure 6. Flood Detour 

 
3.4 Reopening and organizing Shams Abad River  
     Shams Abad river mainstream and the access road are destroyed due to the construction of the gravel 

crusher workshops and industrial plants, and the present river route is a tract of runoff generated by a specified 

detour and passes through the village of Shams Abad. Moreover, in the downstream of the Birjand - Khusf Road, 

the river route is also open in a short distance and after that, the total old river bed is turned into agricultural lands 

and wastewater treatment installations of Birjand. Accordingly, we can say that the current direction which is the 

drain of Shams Abad river currents runs through the village of Shams Abad and the farming lands of the village. On 

the other hand, in rural areas, the river lacks a clear channel for the passage of the flood and its previous path has 

already been paved with asphalt and is used as the access road within the village. Accordingly, in the occurrence 

of floods risk due to the lack of a specified path, flood causes overflows in the agricultural lands and gardens and 

pathways leading to the village. 

Shahrood river 

Detour route 

Available 

Dike 

Detour route 



Intl J Farm & Alli Sci. Vol., 3 (2): 133-140, 2014 

 

139 
 
 

  
Figure 7. Reopening and organizing the flow route 

 
3.5 Integration Strategy  
     According to the guidelines provided in the paragraphs above, the consolidated approach is provided for all 
subbasins in terms of simultaneously constructing two basins as a cascade in the mainstream flow of water in order 
to control deposit formation in the first basin and water reservation in the second basin. Therefore, according to the 
Figure (7) the basins and ponds are proposed. These ponds can be designed to store large volumes of water and 
artificially feeding the underground water regarding the soil characteristics and the geological formations. 
 

CONCLUSIONS 
 

     Regarding the need for artificially feeding the underground water due to a sharp drop in the aquifers in the 
area, implementation of various projects based on the following priorities are suggested. 

1. Artificial feeding and recharge in the alluvial fan 
2. Feeding – storage dam 
3. River detour/diversion 
4. Reopening the track and its organization 

    Therefore, concerning the issue of financial resources management in the flood control as well as the 
importance of natural resources and lands devolving in order to manage the area flood, the integration and 
combination of artificial feeding associated with the storage of the water as the ponds in the earth is defined. 
Consecutive pairs of these ponds are constructed; in the first pond, the sediment is deposited and in the second 
pond, the water is stored and fed. 
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