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Highlights 

The estimation of flood hydrograph in ungauged basins plays an important role in 
rainfall-runoff modeling studies. Several models are presented in the literature and the 
SCS model presented by US soil conservation service is an important one among 
others. The most important part in this model is to determine the lag time of flood 
hydrograph based on the curve number which is dependent to land cover, land use and 
physiographical properties of watershed and also, the antecedent soil moisture of the 
basin. Relative performance of this model is approved in most of small to medium 
basins. Application of land cover and land use is an appropriate tool for consideration 
of physical aspect of the phenomena but the basins with no such data are limited in 
using this model. In this study, the lag time is determined based on proposed relation 
between lag time and time of concentration and time of concentration is estimated 
based on assessment of velocity of flood peak to overcome the limitation. The results 
of proposed model are compared with traditional SCS model in four rainfall-runoff 
events in Amameh representative basin. For this aim, four error criteria including 
percentage error in volume, percentage error in peak, percentage error in time to peak, 
and RMSE were used. The results showed appropriate accuracy of proposed model in 
determination of runoff volume in comparison to SCS model but its higher and lower 
estimated values for peak discharge and time to peak, respectively. Therefore, in those 
conditions with lack of required data for SCS model, the proposed model can present 
relatively acceptable estimation of runoff hydrograph.   
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Importance 

Although the design criterions in most of hydrologic and hydraulic projects are the 
volume and peak discharge of runoff, in the design of some of water systems, the 
deviation of discharge with time which is known as hydrograph is also needed. 
Especially, in flood control projects including management methods, non-structural 
methods, or structural methods, the flood hydrograph is necessary to indicate flood 
duration and depth too. In addition, the shape of hydrograph shows the form of 
response from basin to rainfall. In the basins without gauged rainfall data, a synthetic 
hydrograph based on basins properties is needed to produce and be used for design of 
water structures. This subject is more specific in small watersheds due to the high 
expense of the construction of gauging stations and their application Thus, 
determination of unit hydrograph based on physical properties of the basin is an 
appropriate tool for estimation of runoff in such basins.   

 

Introduction (Hypothesis and aims) 

The rainfall-runoff process has complexity like any other natural physical 
phenomena. Application of unit hydrograph is one of the methods available for 
simulation of this process. The unit hydrograph is the response of basin to runoff and 
indicate the effects of rainfall and all other basin’s characteristics such as its length of 
main channel, slope, and shape. The basin can be imagined as a system which rainfall 
and runoff are its input and output, respectively. Therefore, two approaches can be 
used. In the first approach, an appropriate set of rainfall-runoff data are available and 
different models can be calibrated and validated. The second approach is belonging 
to ungauged basins which are not having acceptable rainfall-runoff datasets and thus, 
the unit hydrograph should be estimated based on basin’s characteristics. Different 
methods are presented for this aim which SCS model is the most recognized one. The 
main feature of this model is the usage of soil and land use data beside the 
application of other basin’s physiographical characteristics and knowing antecedent 
soil moisture. However, in some cases which soil and land use data are inaccessible, 
other models should be applied. Considering valuable properties of SCS model, a 
model is proposed in this study to use for basins without abovementioned data. 
 


