
 
 

Guide to application of ST:REAM (Sediment Transport: Reach Equilibrium 

Assessment Method) on the Taff catchment, South Wales. 
 

The new approach to catchment-scale model of fluvial sediment dynamics under investigation in this 

project is termed ‘ST:REAM’, ‘Sediment Transport: Reach Equilibrium Assessment Method’. A copy of 

the latest working version of the model (Version 6.1) has been provided to you, and a simplified 

schematic illustrating the procedures involved in performing a ST:REAM analysis is set out in the 

attached figure. The model currently sits within a Microsoft Excel 2007 workbook that contains three 

worksheets: ‘Model Input’, ‘Model Data’ and ‘Model Output’ 

 
Open the Excel spreadsheet „STREAMv6.1(locked) - Taff, South Wales.xlsm‟. Ensure that „macros‟ 

are enabled within the spreadsheet. Depending on your security settings a security warning may 

appear near the top of your screen. If it does, click on the „Options...‟ button and then on „Enable this 

content‟. 

 

 

Model Input 

 
 

The first, ‘Model Input’, worksheet contains eight columns where the user is invited to input: the branch 

number, segment number, downstream branch number, downstream segment number, segment length, 

segment   , segment slope and segment width for each of the segments within the catchment. For clarity, 

segments are the units of channel length that the model later groups into reaches. 

 

- Branch numbers are assigned based on increasing channel length – so that the main stem (longest 

length of channel from the mouth) is Branch 1, its longest tributary is Branch 2 and so on.  

- Segment numbers are assigned from upstream to downstream.  



- The model requires that the final segment in each branch is assigned a ‘Downstream Branch’ and a 

‘Downstream Segment’.  This identifies the branch and segment number that this branch flows into. 

The main branch (Branch 1) does not flow into any other branches and so its ‘D/S Branch’ and ‘D/S 

Segment’ are both set as ‘0’.  

- Segment length is user defined but it is recommended that the default value of 50m is used.  

- Segment    is identified by the user using a method to predict flows in ungauged basins (e.g. FEH).  

- Segment slopes are identified by the user by measuring the slope over 250m for every 50m segment 

from a DEM.  

- Segment widths are identified by the user from OS Mastermap data or aerial imagery.  

 

Once the data for the first branch has been entered, then the data for the second branch follows directly 

after. Before inputting the model data the user must also select a bed surface material size that is 

representative of the catchment, and a value of   to define the sensitivity of the reach boundary hunting 

algorithm. The bed surface material size should be based on the modal bed surface material class 

identified from RHSs in the catchment. The value of   is user-defined but it is recommended that the 

default value of 0.01 is applied for the initial run and then adjusted for future model runs based on the 

scale of the user’s investigation.  

 

Check through all of the input data in the „1.Model Input‟ worksheet so that you understand its 

format, then press the „Input Model Data Button‟. The resulting process may take some time (1-5 

minutes depending on the processing power of your computer) 

 

 

Model Data 

 
 

Once all of the data has been entered, and the user has pressed the ‘Input Model Data’ button, a series of 

Visual Basic modules divide each branch into a series of functional reaches on the basis of predicted 

sediment transport capacity. For each segment of each branch in the catchment the predicted bed surface 

material transport capacity at the 2-year flood (  ) is calculated. Then a zonation algorithm is used to 

divide each branch into reaches with relatively homogenous sediment transport capacity values. Once the 

reach boundaries have been identified, the   , slope and width values from segments across each reach 

are averaged to define the appropriate values for each reach. The segment and reach values for each 

branch can be viewed by the user in the second, ‘Model Data’, worksheet. 

 

Use the outputs in the „2.Model Data‟ worksheet of the “ST-REAM v6.xlm” spreadsheet to explore the 

segment and reach values for each branch within the Taff catchment. The discharge, slope, width and 

transport capacity values for each segment and each reach within each branch can be viewed on this 

worksheet. Change the branch that is being displayed using the box and button at the top. 



Model Output 

 
 

Once the user has examined all of the reach-based data the user can run the model to calculate reach 

sediment balances. This is done on the third, ‘Model Output’, worksheet. The user clicks on the ‘Run 

Model’ button which begins a second series of Visual Basic modules that calculate the bed surface 

material transport capacity for each reach on each branch of the catchment. The capacity supply ratio 

(CSR) for each reach is calculated by dividing the transport capacity of the reach by the transport capacity 

of its upstream neighbour(s). Data and graphs of the supply, capacity and balance for each reach of each 

branch can be viewed on the third, ‘Model Output’, worksheet. 

 

 

Use the „Run Model‟ button in the „3.Model Output‟ worksheet to run the model. Explore the results 

that are produced. Two graphs are plotted – one which gives the predicted supply and capacity of each 

reach in the displayed branch, the other displays the capacity supply ratio for each reach in the 

displayed branch. You can change the branch for which the outputs are displayed using the box and 

button on the left hand side. Do they make sense based upon the reach data explored in the previous 

worksheet? 

 
 

  



Schematic of ST:REAM 

 

 


