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Summary
AMBER is a compartment modelling software tool developed by Quintessa Ltd.
This is the Release Note for the AMBER 6.3 software. AMBER 6.3 is a flexible software
tool that allows the user to build their own dynamic compartment models to represent
the migration and fate of contaminants in a system.
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1 About AMBER
AMBER is a flexible software tool that allows the user to build their own dynamic
compartment models to represent the migration and fate of contaminants in a system,
for example in the surface and sub-surface environment. Contaminants in solid, liquid
and gaseous phases can be considered. AMBER gives the user the flexibility to define:
any number of compartments;
any number of contaminants and associated rates of degradation/decay;
any number of transfers between compartments and the uptake of contaminants by
humans and other biota;
non-linear transfer processes (e.g. solubility-limited leaching); and
deterministic, probabilistic, and complex time-varying parameter values.
This flexibility means that the user can implement models specific to their context and
tailor generic models to their specific needs.
Key features incorporated into AMBER include:
powerful, user friendly graphical interface;
spatial awareness and 3D visualisation;
fast and accurate Laplace transform and numerical time-step solvers;
time-varying source terms and transfer processes;
unit awareness;
Monte Carlo and Latin Hypercube Sampling options;
built-in graphing of results and Excel export capabilities; and
tailoring of results format.
The primary user documentation for AMBER 6.3 consists of two volumes: the ‘User
Guide’ manual and the ‘Reference Manual’. The User Guide introduces AMBER through
a series of tutorial exercises and also contains a knowledge base of studies involving
AMBER together with guidance on compartment modelling. The Reference Manual
provides detailed information on all of the capabilities and functions included in
AMBER.
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2 Developments included in AMBER 6.3
The main new features included in AMBER 6.3 are described in the sub-sections below,
including a summary of minor developments and bug fixes.

2.1 Rendering of parameters and results in the 3D View
The key new feature is the ability to render parameters which are indexed over spatial
cells in the 3D View. These can be input parameters, or Observers, and multiplicies are
handled. In the Spatial View select the 3D View mode. In the right hand panel of the
Spatial View you will see an expandable option button Rendering Results >>. By leftclicking on the Rendering Results >> button, drop-down menus for selection parameters
indexed over Compartments (Compartment Parameter:), additional parameter multiplicity
if applicable (Multiplicity:) appear. You can view results at a particular time, or scroll
through time using the slider (see Figure 1).

Figure 1. Rendering Results Menu

In the figure below (Figure 2), the Amount parameter has been plotted for a particular
contaminant (Pb-210), using the Jet colour scheme, on a linear scale, with the range on
the axis being set by the maximim and minimum values across all result times. While
rendering results, the model cells become opaque instead of transparent.

Figure 2. Rendering Amount(Pb_210) in the Trench Model

It is possible to change the colour scheme of the results rendering, and modify the nature
of the range being plotted by right-clicking the in the main panel of the 3D View and
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selecting Rendering results options (see Figure 3). A pop-up window then appears in which
you can modify the range and the colour scheme. At present six colour schemes are
available (see Figure 4).

Figure 3. Accessing Rendering Results Options Dialog

Figure 4. Rendering Results Options Dialog
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Via the rendering results options dialog, it is possible to include non-spatial
compartments in determing the range of values used for the colour bar. This may
mean that the total range expands, e.g. if there were a non-spatial SINK compartment
considered in the model. For example, by including non-spatial compartments in
determining the range for Amount(Pb_210,*) in the Trench model (which includes a
number of non-spatial compartments), the maximum value of the range of results over
all time changes to 6.86E+11 kg, rather than 4.01E+10 kg. Thus, if we redraw Figure 2
with the non-spatial compartment values included, all the cells appear dark blue for that
time point (see Figure 5).

Figure 5. Rendering Amount(Pb_210) in the Trench Model, with nonspatial compartment values accounted for in determining the range

In addition to being able to visualise the change in a parameter value across the whole
system in the 3D View, it is possible to track the numerical value of a cell in the same
mode. This is done via the Spatial Info Tool, which is the mouse cursor icon at the bottom
of the spatial toolbar. It can be used to select a compartment in the scene, and info about
that compartment (name/rendered value) will be displayed below the cell list at the
bottom of the right hand panel. In Figure 6, the Spatial Info Tool is highlighted, and
information about the compartment Aquifer5 is being shown in the bottom of the right
hand panel.
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Figure 6. Spatial Info Tool

2.2 Additional Modifications to the Spatial Modelling
The following modifications have been made to AMBER's spatial modelling capability,
that would particularly impact systems with complex geometries;
spatial parameters are now calculated with double precision, rather than single
precision, floating point accuracy;
a bug in the calculation of the parameter SpatialTransferDistance has been fixed,
as zero values were being reported incorrectly for a particularly complex spatial
geometry;
improvements in the resetting, and remembering, of view points in Spatial View;
and
the SpatialDonorLength parameter has been removed.
Previous releases of AMBER included an internal parameter SpatialDonorLength,
which was provided as a convenient way to represent the length of the donor
compartment for a transfer. However, the definition of that parameter only works with
orthogonal discretisation where the interface area is the same as the full side area of the
donor compartment. Therefore, to ensure that this parameter was not used incorrectly
with more complex geometries, such as shown in Figure 7, we have removed this
parameter for the AMBER 6.3 release.
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Figure 7. Geometry where SpatialDonorLength would have been illdefined

For compartments that are defined orthogonally and have interface areas equal to
the full side area of the donor compartment, an equivalent parameter indexed over
Transfers can readily be defined (e.g. DonorLength = SpatialVolume(donor)/
SpatialTransferArea).

2.3 Other Changes in AMBER 6.3
Other changes and bug fixes included in the AMBER 6.3 release are provided below.
Fixed issue whereby self-referable parameters with dual multiplicity picked up a
default value/expression rather than the specific value/expression.
Improved clarity of warning messages if trying to delete a parameter that is in use.
Fixed inability to remove time points from a LookUp time dependent parameter.
Improved clarity when defining a log-based PDF.
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3 Feedback
AMBER is developed in response to user feedback; therefore the AMBER support team
encourages users to provide feedback about the software. In particular:
if you identify a new feature that would enable AMBER to better address your
modelling needs;
if you have a suggestion to enhance existing AMBER features;
indeed, we welcome any comments about the software.
The spatial awareness and 3D visualisation capabilities included in AMBER 6.3 represent
key functions that are unique in this calibre of contaminant transport and risk assessment
codes. The capabilities provide a basis for further enhancement, we therefore particularly
welcome feedback and ideas for how to extend and further enhance these aspects of the
software.
The AMBER support team is here to help to address any questions that you have about
the use of the software and would be interested to hear if you have any questions. In
addition, support agreements entitle existing users to help from AMBER experts if they
encounter any problems with developing cases.
AMBER website: https://www.quintessa.org/AMBER
AMBER Support Team:
e-mail: amber@quintessa.org
Telephone: +44 (0)1925 885956
Address: Quintessa Limited,
First Floor, West Wing
Videcom House
Newtown Road
Henley-on-Thames
Oxfordshire RG9 1HG
United Kingdom.
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