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ABSTRACT Nowadays, Rivers are considered as one of the most important sources of water and 
energy for humans, so the evaluation and investigation of rivers flow parameters are of great 
importance. On the other hand, computer models make it possible for us, to utilize the advance 
mathematical methods. Meanwhile, TUFLOW is one of the SMS software’s modules which can be 
applied as a hydraulic model on mixed 1d/2d domains. In this research, the evaluation of this model 
has been performed in a river reach And It can be observed that the variation of velocity parameter 
in the main section is higher than floodplain and high velocities occur in upstream of meander. At 
the end, this model is offered to engineering and designers as a useful and practical model. 
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INTRODUCTION Prediction of hydraulic treatment of rivers as they flood is very important to 
reduce the torrent damages.  Because of natural or artificial change in basins and water ways, flow 
pattern continuously changes. It is evident that recognition of this phenomenon and the following 
effects, hydraulic condition and also prediction of historical occurrence in rivers, can play an 
effective role in decrease of floods. 
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Recognition of phenomena and effective parameters in urban floods and developing of accounting 
basis, leads to prepare computer programming to increase the accounting and designing accuracy. 

Therefore, nowadays with maximum enjoyment of computers, many complicated methods have 
been developed all around the world. [1] 

Once limited to coastal hydraulics, two-dimensional (2D) modeling of free surface flows is today 
used for a broad range of investigations, from oceans to urban flood studies. 

Computer technology is driving this expansion and software is evolving to meet the scientific and 
engineering challenges. This paper provides a brief description of the TUFLOW software. [3] 

 

SMS INTERFACE The TUFLOW interface in SMS can be used to construct TUFLOW models 
and view and analyze the results.  

Some of the features of the interface include:  

• Create 2D domains from bathymetry data  

• Extract 1D cross-section domains from TIN data  

• Define 1D pipe domains including links to the surface  

• Import data from Arc GIS or MapInfo GIS formats  

• Define boundary conditions at 1D nodes, 2D lines, or 2D polygons  

• Create 2D geometry modifications to model objects such as levees  

• Set material properties such as Manning n values and hydrologic losses  

• Define simulations from building blocks above  

• Simulations share common data to prevent data duplication errors and make it easy to update 
project with new data  

TUFLOW MODEL TUFLOW (Two-dimensional Unsteady FLOW) is the product of a research and 
development project jointly funded by WBM Pty Ltd and The University of Queensland. The 
objective was to develop a 2D modeling system with dynamic links to a 1D system. The project was 
completed in 1990. 

The impetus for the project was the inability of 2D schemes to model estuarine systems flowing in 
and out of a coastal bay. Due to computer hardware limitations at the time, the coarse grids of the 
2D models could not adequately represent estuarine flow behavior. Coastal bay models were 
reliant on defining boundaries at estuarine entrances – a sometimes difficult task. 

 
TUFLOW ADVANTAGES  

• Continued advances in computer technology have seen 2D free surface flow software become 
feasible for a wider range of application. 

• The TUFLOW software has continued to develop and evolve to meet the challenges, particularly 
in flood modeling. Its strengths are rapid wetting and drying, powerful 1D linking options, modeling 
of hydraulic structures, treatment of levees and embankments, effective data handling and quality 
control outputs. 
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• TUFLOW is applicable for modeling flooding in major rivers through to complex overland and 
piped urban flows, and estuarine and coastal hydraulics. 

• TUFLOW uses GIS as its primary method of data management, manipulation and presentation. It 
also uses the SMS package for viewing and analyzing results, and producing animations. 

SOLUTION SCHAME TUFLOW’s 2D solution is based on the Stalling finite difference, 
alternating direction implicit (ADI) scheme that solves the full 2D free surface shallow water flow 
equations over a regular grid. The 1D scheme is a finite difference, second-order, Runge-Kutta 
solution. The schemes have been improved to handle upstream controlled flow regimes (e.g. 
supercritical and weir flow), bridge decks, box culverts, robust wetting and drying, and other key 
features. 

MATERIALS AND METHODS In this research, the flow pattern of this model has been 
performed in a river with length of 3 km. Figure 1 show the design area. Therefore, at first the 
area's DEM map has been developed by creating the TIN map with cell size of 20. 

 
Figure1. Design area and DEM map 

Then we create land use layer with GIS features and assign watershed morphology and boundary 
conditions of studding area. 

 This model support many others boundary conditions. For example, this model supported dates 
with return period of 10, 50, and 100 years. [4] 

In this research, we used 100 years hydrographs for upstream and downstream conditions 
according to figures 2 and 3. Also figure 4 are shown the position of the boundary conditions. 
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         Figuer2. Upstream hydrograph                            Figure3. Downstream condition  

                         

 
Figuer4. Position of boundary conditions. 

After linking the exiting layers and assigning of the area's manning coefficients, simulation was 
performed.  
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RESULTS  

 

 

Figure 5. Variation of velocity in main channel and floodplain  

 

Figure 6. Variation of cross section in main channel and floodplain  

 
Figure 7. Flow direction in main channel and floodplain of river  



 
 

6 

 

CONLUSION simulation with TUFLOW model was performed to develop an investigation and 
evaluation on flow features in the river’s main channel and floodplain And It can be observed that 
the variation of velocity parameter in the main section is higher than floodplain and high velocities 
occur in upstream of meander. At the end, this model is offered to engineering and designers as a 
useful and practical model. 
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