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Summary

AMBER is a compartment modelling software tool developed by Quintessa Ltd.

This is the Release Note for the AMBER 6.4 software. AMBER 6.4 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.

© Quintessa Limited. All rights reserved. Quintessa Limited owns the rights to AMBER.
See Help | About AMBER for licence information.

Quintessa Limited
First Floor, West Wing
Videcom House
Newtown Road
Henley-on-Thames
Oxfordshire RG9 1HG
United Kingdom
 
Phone: +44 (0)1925 885956
email: amber@quintessa.org
https://www.quintessa.org/AMBER

https://www.quintessa.org/AMBER
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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 6.4 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.



2

2 Developments included in AMBER 6.4

The main new features included in AMBER 6.4 are described in the sub-sections below,
including a summary of minor developments and bug fixes.

2.1 Further enhancements to AMBER's spatial modelling
capabilities

AMBER 6.4 includes several developments that enhance the user experience of AMBER's
3D View capabilities. These developments are detailed below.

2.1.1 Saving Views in 3D View

In AMBER 6.4, the user can now save views of their spatial model in the 3D View mode,
such that camera angle, zoom, selected cells and hidden cells can be saved. This is useful
if you wish to render a series of results on the 3D view, with the option to save multiple
views in a single case file.

Once the user has a spatial view they wish to save for a given configuration of selected
cells, degree of zoom and camera angle used, it is possible to save that view by right-
clicking your mouse when hovered over the 3D spatial view. A context menu will pop-
up in which you can select to Save View, Reset View or Open List of Views (see Figure 1).

Figure 1. Saving a spatial view

2.1.2 Axes exaggeration in 3D View

When considering the spatial attributes of the system components in a post-closure
safety assessment, it is not uncommon for the lateral extents to be on the scale of 1-100s
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of metres, but with depths of the order of metres or less. Prior to AMBER 6.4, when
implemented as a spatial model in AMBER such a system would appear almost flat.

AMBER 6.4 introduces the capability for the user to specify a scale factor for each axis
individually. The axes scaling is accessed by clicking on the Edit button in the right-hand
side Spatial Model panel. Modifying the scaling values will change how the dimensions
of the model are displayed proportionally to each other. The axis scale values are saved
to the case file so that they are remembered.

This is demonstrated below with an example, comprising a series of former mine
workings excavated into a hill and a river that flows down the hill in the vicinity of the
former mine. Figure 2 shows a highly simplified version of the system, comprising three
interlocking tunnels adjacent to a river system. The overall spatial dimensions of the
system are x=2500m, y=70m and z=4.3m.

Without using the axes exaggerating capabilities in AMBER, the spatial model would
render as shown in Figure 3. However, by using the axes scaling functionality the system
can then be much more readily viewed (see Figure 5). Further details can be found in
Section 8.8 of the AMBER 6.4 Reference Manual.

Figure 2. Schematic of example system with differing spatial scales (not
to scale). The top figure is a plan view (x-y), and the bottom figure is a
cross-sectional view (x-z).
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Figure 3. 3D View of system in AMBER without axes exaggeration

Figure 4. Selecting Axes Exaggeration Options

Figure 5. 3D View of system in AMBER with axes exaggeration - X: 1,
Y: 10, Z:100

2.1.3 Minor spatial modelling developments

In addition to the developments to AMBER's spatial modelling capabilities described
above, AMBER 6.4 includes the following minor enhancements to the spatial capabilities
and documentation.
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Improved documentation of the use of overlapping cells in a spatial model and the
implications for spatial transfer parameters. This text can be found in Section 8.7 of
the AMBER 6.4 Reference Manual.

Improved handling of the absolute tolerance in the spatial model, which is now
documented in Section 8.7 of the AMBER Reference Manual.

2.2 Other Developments and Bug Fixes in AMBER 6.4

In addition to the enhancement to AMBER's spatial modelling capabilities described
above, AMBER 6.4 includes a series of changes in response to user feedback. Some of
these are developments to support the usability of AMBER, and others are issues that
have been resolved.

2.2.1 Adjusting columns widths

When viewing a parameter that has single or double multiplicity, the values are displayed
in a table in the Main Panel (e.g. see Figure 6). In many instances the contents of the
columns extend beyond that which can be seen when the columns are at their default
width.

Figure 6. Parameter with double multiplicity viewed in the Main Panel

In AMBER 6.4, the user is now able to adjust, or reset, the widths of the columns in a
table by right-clicking on the heading of a column to access a pop-up Options menu (see
Figure 7). The user can select whether they only wish to adjust the width of the selected
column, or all the columns in the table. Equally, the user can reset the column width of
one or all the columns in the table via this pop-up menu. For example, Figure 8 shows
the Pork column of the table having been expanded to its full width. The contents can
then be viewed by using the standard scroll bar at the bottom of the Main Panel.



6

Figure 7. The column width adjustment option pop-up window

Figure 8. Example of a single column width having been adjusted to fit
the contents
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2.2.2 Operator precedence and evaluation of expressions

AMBER 6.4 fixes some inconsistencies with operator precedence and the use of brackets
in expressions containing unary minuses. In particular:

The expression -2^2 is now consistent with -x^2, with both evaluating as negative,
i.e. -(2^2) and -(x^2).

An issue whereby brackets were sometimes incorrectly identified as unnecessary
with unary minuses has been fixed. This only affected expressions of the form -(a
+b) and -(a-b).

User brackets in expressions are now maintained where previously they would have
been removed.

To identify a potentially ambiguous use of a unary minus in an existing case file, AMBER
6.4 introduces warnings for affected expressions. Further details can be found in Section
9.3.1 of the AMBER 6.4 Reference Manual.

2.3  Other changes in AMBER 6.4

Below are some of the other developments and bug fixes included in AMBER 6.4.

An issue whereby self-referencing parameters with complex parameter recursion
picked up the default value/expression rather than the specific value/expression.
Documentation for self-referencing parameters has been improved in Section 9.13
of the AMBER 6.4 Reference Manual.

Numbers are now shown in expressions as the user typed them, rather than being
simplified as floating point numbers. Thus, whereas previously a number such as
1000000.1 would have displayed as 1.0E+6, it will now remain as 1000000.1.

The inability to remove comments from parameter expressions has been fixed.

The batch mode exit codes are now documented in Section 12.5 of the AMBER 6.4
Reference Manual.

The issue with "Overlay On..." plotting option not being available has been fixed.
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3 Videos of AMBER tutorials

Following user requests, we are producing videos of the tutorials that can be found in the
AMBER 6.4 User Guide. These tutorial videos will be published on Quintessa Limited's
YouTube page [https://www.youtube.com/channel/UCzyaK7z5HABWNEDSlAvHmug].

https://www.youtube.com/channel/UCzyaK7z5HABWNEDSlAvHmug
https://www.youtube.com/channel/UCzyaK7z5HABWNEDSlAvHmug
https://www.youtube.com/channel/UCzyaK7z5HABWNEDSlAvHmug
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4 Feedback

AMBER is developed in response to user feedback; therefore the AMBER support team
encourages users to provide any feedback about the software, especially if you identify
a new feature that would enable AMBER to better address your modelling needs, and/
or if you have a suggestion to enhance existing AMBER features.

The spatial awareness and 3D visualisation capabilities included in AMBER 6.4 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 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.
 Website:            https://www.quintessa.org/amber

https://www.quintessa.org/amber
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