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Start MATLAB, change directory to the one that contains LaDiCaoz as well as 

the DEM (ZA10792arc.asc). Here, simply type “LaDiCaoz” to start the program. 

IMPORTANT: always have only one GUI at a time open. Due to the way GUIs in 

MATLAB are setup, multiple open GUIs of the same type will cause error messages and 

simply not work. 

Enter the input file name, select the size of the moving average “box-car” and 

press the “1.) Load DEM file” button. A message box will open once the DEM was 

successfully imported. Loading the DEM will be faster if you skip the interpolation step 

i.e., use a 0x0 moving average. Now you can push the button “1.5) Plot DEM”. 

Depending on the averaging method you will get different results. The following figure 

shows the same DEM a) with no interpolation, b) 5x5 moving average, and c) 11x11 

moving average. For this example we use a moving average of 5x5.  

 

0x0 5x5

11x11
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Play around with the illumination angle to find an orientation that shows fault 

trace as well as channel sufficiently well. After you change the illumination angle, press 

“1.5) Plot DEM” to update the figure. 

Press button “2.) Define Fault Line” to define the fault line. I typically use a ruler 

or something alike that I put on the computer screen to guide me when clicking start and 

end point of the fault trace. Press the button again to repeat the tracing. Adjust at least 

one profile (preferably the blue one), i.e., crop everything that is not part of the channel 

that you want to reconstruct –use the respective fields [(17)-(20)] to clip start and/or end 

of the profiles.  Also adjust the profiles distance normal to the fault trace [field (15) and 

(16)]. After entering a new value, profile location on the base map as well as topographic 

profile are updated. 

Next, define the orientation of upstream and downstream channel segment at the 

profile location (i.e., where channel and profile intersect). The profiles will be shifted 

laterally, according to channel segments trend relative to the fault trace. In other words, 

the profile is projected onto the fault plane and as a result red and blue profiles are now 

on the same plane (the fault plane). Click the respective button again to redo the tracing. 

When going through this example, you will find that the offset measurement results are 

quite sensitive to the input of upstream and downstream channel segment orientation. 

This becomes apparent during back-slipping i.e., during visual assessment of the 

reconstruction. I often trace the segments multiple times and rerun the offset calculation 

until the resulting reconstruction (back-slipping) becomes satisfying. 

After I entered a range of vertical shift, vertical stretch and offset value that I 

consider a good bracket for the actual (best) value I start the offset calculation by 

pressing the corresponding button. The value in field (33) gives you some estimate on 

how long this calculation will take. 

 LaDiCaoz is now going through the iterations. After it is finished it will open the 

profile window and display the Goodness of Fit as a function of back-slip for the optimal 

vertical shift and stretch (optimal within the bracketing range: look into the MATLAB 

window, here you will find the output of optimal vertical shift, and stretch and optimal 

back-slip value, all three values should be within the bracket, if one of them is equal to a 

corresponding bracketing value you should adjust it). Besides the GoF plot you will also 
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see and overlay of the shifted blue profile (back-slipped, vertically shifted and stretched 

by the optimal values--see MATLAB window again) with the original red profile in the 

top sub window of the Profiles figure. This overlay serves as a quality check. Is the fit of 

both profiles satisfying? If not you might want to change your bracketing values or crop 

the profiles in a different way, focusing on the channel you want to back-slip. 

 
 

If the overlay of both profiles is good, enter the value of optimal horizontal 

displacement into field (35) and back-slip by pressing button (36). Does the 

reconstruction look reasonable? If the map view back-slip is not satisfying but the 

overlay of both profiles is good, then the tracing of at least one channel segment 

orientation was not correct (remember that the profiles are shifted, according to the 

relative angle of channel segment orientation and fault trace). In this case, simply trace 

the channel segment orientation again by pressing button (21) and/or (22). Then rerun the 

offset calculation by pressing the corresponding button, and enter the new offset value for 

back-slipping. 
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 If both, overlay of both profiles and the back-slip look good you have defined the 

optimal offset and you can determine the minimum and maximum offset. This is done by 

trial and error. Simply enter offset values that bracket the optimal offset, back-slip the 

topography by this amount and visually assess the quality of the reconstruction. 

 The last step is to save the result. Enter the respective values in fields (37)-(42) 

and press button (43). 
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