Change log

A. The MACRO model

The changes to the MACRO model from version 4.3 used in MACROinFOCUS 4.4.2. to version 5.2 used in MACROinFOCUS 5.5.3. are:  

· The numerical routines for water flow and solute transport were completely upgraded, with implementation of more efficient implicit numerical solutions. These have been thoroughly tested against analytical solutions and found to be very accurate1.

· The Brooks-Corey equation for the water retention curve has been replaced by the van Genuchten equation.

· The function describing the effects of moisture content on degradation has changed to make MACRO more compatible with the other FOCUS models and with the available experimental data: i.) the optimum degradation rate now occurs between matrix saturation and pF 2, ii.) for drier soil conditions, the degradation rate follows the same Walker-type function used before, but is assumed to be zero at a water content equal to half the wilting point. 

· For the bottom boundary condition 'water table in the profile', when the water table drops to the base of the soil profile, the boundary condition now switches to a 'no flow' condition (previously, the pressure was set to zero).
· A bug in the calculations of the outflow from the macropores for the 'Water table in the profile' boundary condition has been removed. The effects of the bug were minor when KSATMIN >> KSM, which is most often the case.
1 Vanderborght, J., Kasteel, R., Herbst, M., Javaux, M., Thiery, D., Vanclooster, M., Mouvet, C., Vereecken, H. 2005. A set of analytical benchmarks to test numerical models of flow and transport in soils. Vadose Zone J., 4: 206-221.
B. The shell program
The shell program is mostly unchanged in the way scenarios are defined and simulations run. 
However, additional features have been included in the program to make it easier to run higher-tier simulations. These can be found under ‘Tools’ on the main menu:
1. Simulations for parent compounds can be saved to a MACRO5.2 database. They can then be opened with MACRO5.2 and modified higher-tier simulations carried out (e.g. kinetic sorption can be modeled). Note: facilities have been included in MACRO5.2. to write .m2t files for TOXSWA surface water simulations.
2.  Simulations (single and batch) can be saved to text files: a .PAR file and .LOG file are created that can serve as documentation for the simulation. Furthermore, the .PAR file can be used to run simulations outside the MACROinFOCUS and MACRO5.2. shell programs. When scenario runs are saved to text files, a batch file is also created that may be used to run the scenario runs outside MACROinFOCUS
3. Additional tools are included with the installation:
a. exeparfile.exe – run simulations from .PAR files
b. conv.exe – convert a MACRO output file to a text file
c. m2t.exe – create input file to TOXSWA from a surface water scenario output file
The tools, and documentation, are placed in the MACROinFOCUS program directory in a sub-directory called ‘Tools’.
Note: simulations defined in MACRO5.2 can also be saved to .PAR files. 
C. The databases
The database structure is unchanged. The values for some parameters were changed to maintain compatibility with changes in the model (e.g. the change from the Brook-Corey equation to the van Genuchten equation, see above).
