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Highlights 

Due to simple calculations and suitable accuracies, hydrological channel flood routings 

have widespread applications. Among these methods, the Muskingum model has much more 

attention and usage for river flood routing. In this model, it is assumed that the model 

parameters are spatially and temporally constant for a specific river. In this study, it has been 

showed that for enhancement of traditional or single-reach Muskingum model results, a river 

may be splitted to several reaches and for each reach, the Muskingum procedures has been 

implemented separately. In this case, the multiple-reach Muskingum parameters will be 

obtained. The optimum numbers of reaches for a river are different and it is dependent to the 

geometrical and bed slope changes through the river and hence should be obtained by 

optimization. By implement of multy-reaches Muskingum model for river Karoun between 

Karoun and Gotvand hydrometric stations, it was showed that in this river the three-reach 

Muskingum model has considerably more accuracy than the single-reach method which 

causes the sum of squared error decrease from 1750000 to nearly 1000000 (m3/s)2. 
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Importance 

One challenge in application of the Muskingum model is that its parameters  

(x and K) cannot be measured physically. Hence accurate estimation of these 

parameters is very important for proper computation of flood routing through rivers. 

Computation and optimization capabilities of the spreadsheets can be used to 

efficiently estimate routing parameters. The required procedures for these 

computations and optimizations in spreadsheets are straightforward and quite simple. 

 

 

 

 

Introduction (Hypothesis and aims) 

The Muskingum flood routing method is a commonly used hydrologic routing 

method in most river hydraulic engineering courses and textbooks. This simple 

method models the storage volume of flooding in a river channel using a combination 

of wedge and prism storage. The key parameters in Muskingum routing are x 

(weighting coefficient) and K (travel time). The value of x depends on the shape of 

the wedge storage to be modeled, and this value ranges from 0 for reservoir-type 

storage to 0.5 for a full wedge. In natural streams, x is between 0 and 0.3. On the 

other hands, K is the time required for an incremental flood wave to traverse its 

reach, and it may be estimated as the observed time of travel of peak flood flow 

through the reach. If observed inflow and outflow hydrographs are available for a 

river reach the values of x and K can be determined using traditional statistical 

methods to provide the best fit (or narrowest loop) relative to the observed flows. 

However, these methods are usually quite intense, costly and time consuming. In this 

research, for accelerating the computational speed, optimization capabilities of 

Microsoft Excel spreadsheet is used to perform multiple-reach Muskingum flood 

routing in two hypothetical and real rivers for which observed inflow and outflow 

hydrographs are available. The employed method is straightforward and results in 

better accuracy compared with traditional methods. From educational point of view, 

the main finding of this study is the considerable improvement of the methodologies 

for teaching Muskingum flood routing in rivers. 

 


