
 

Code structure of SoilGen3.8 
For the description of the functionality of SoilGen and how to work with the model via the User Interface, I refer to 
the eBook publication https://doi.org/10.1007/978-3-031-55583-1 available via Springer. 
The code is developed in (or has been migrated from Fortran to) Lazarus FreePascal, and most of the procedures 
and functions have internal documentation describing the order and method of actions. I used Lazarus version 
2.2.6 but updated versions are released frequently. 

 
 
The main program consists of various windows (programmed by forms) that can be opened via the user interface. 
The behavior of these forms and their components (e.g. buttons) is coded in units, but also units exist that are not 
strictly related to a form (-component). Names of the units always start with unt*. 
The Integrated Debugger Environment by Lazarus for SoilGen3.8 will open when double-clicking SoilGen.inf. The 
window Source Editor will depict the source code of each one of the units. After setting the cursor to one of the 
units associated with a form, the form can be shown by pressing the F12 or the associated icon on the  control bar. 

 
 
Figure 1 names the main units.  
• The units in the pink marked part of this figure correspond to forms related to defining the initial situation of a 

model run.  
• The units in the orange part correspond to windows that are used to define the scenario. Central is the unit 

untGUI, the window that opens when the program is started and from which the model is actually run. The 
button bttnRunClick on untGUI starts the actual simulation.  

https://doi.org/10.1007/978-3-031-55583-1


• The units in the blue part relate to model execution. untMemDump opens a window to depict the status of 
model variables in case of a runtime error. untProcesses contains all the processes that affect the soil at a 
temporal resolution of less than 1 year, and this unit is called annually by untGui. Processes with a temporal 
resolution of 1 year are part of untGUI. 

 
Figure 1 Major structure of the windows and associated units 
 

Figure 2 names the functional steps that are taken when the button bttnRun is clicked (the onClick event). Several 
of these steps are associated with calls to functions or procedures from the unit untGUI. When all data for a 
particular year of the simulation are prepared, a call to the procedure StartProcesses in the unit untProcesses is 
done, which starts the calculations for timesteps inside the year. After that year, simulated data are passed back 
(by untProcesses.PassDataOut) to untGUI.bttnRunClick and a run for the next year is prepared and started. 



 

Figure 2 Functionality inside the bttnRunClick (i.e. the driver for a multi-annual run). Blue highlighted are the calls to procedures in the 
untGUI unit. Red highlighted is the call to the entry point of the unit untProcesses (the procedure StartProcesses). Numbers 1..54 also occur 
as remarks { 1 } (etc.) at the starting point of the relevant part of the source code of bttnRunClick. 

Figure 3 describes the main structure of the unit untProcesses, which handles the calculations inside one year. The 
entry point is the procedure StartProcesses, which is the main process driver. Starting with initializations, calls are 
made to MAINC and MAINC2; the latter routine handles the calculations inside the year, with dynamic timesteps 
depending on the process dynamics of (a.o.) water infiltration (procedure TSTEP). The largest timestep is still a 
fraction of one day, the smaller timesteps are in the order of minutes. After one year has passed, the routine 
STOPC is called which closes output files and gives focus back to bttnRunClick in the user interface (untGUI). 

The supporting procedures and functions called from untGUI.bttnRunClick (Figure 2) and from the process driver in 
untProcesses (Figure 3) have internal documentation in the code which is not repeated here for brevity. 

 



 

Figure 3 Structure of the process driver in untProcesses, the unit that performs the calculations inside each simulation year. Highlighted in 
blue are calls to supporting routines. The numbers are also indicated in the code at the starting point of the calculations. A  fixed format 
applies, e.g. the first process “Various Initializations” in “Startprocesses” would appear as the comment {StartProcesses 1 } {process driver | 
Various initializations} in the model code. 


