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Introduction 
 
Due to increasing public scrutiny in many jurisdictions forest managers can no longer 
rely on their prescriptions being accepted by a passive public.  There is a desire for wider 
accessibility of the information and models they use to inform their decisions (Martin et 
al., 2000).  At the same time, the forest models that are available to assist managers in 
making their decisions are becoming increasingly complex, some being so difficult to use 
and interpret that only their creators are able to use them.  While there will always be a 
need to improve the quality and reliability of the models themselves, there is also a need 
to concentrate on making the models useable to non-modellers who need access to their 
insights (Sheppard, 2004).   One obvious way to make forest models more accessible is to 
improve their user interfaces. 
 
While in the past North American forest managers were only required to maximize a 
limited number of forest values, now they are expected to consider and integrate a 
diverse, and usually conflicting, range of factors into their decision making processes.  
These values may include habitat, biodiversity, recreation access and quality, visual 
quality, as well as timber availability.  While one can argue that all forms of forest 
modeling are decision support tools, because their predictions facilitate the making of 
decisions, the overwhelming complexity of these kinds of decisions increases the need 
for integrated software systems that allow the user to use site specific forest data to 
predict the long term implications of proposed forest management prescriptions on that 
particular landscape. 
 
There is much anticipatory writing about the potentials of using computer technology to 
assist the environmental design and planning process: so much so, that Klosterman calls 
it “an always imminent revolution” (Klosterman 1997). Most of the tools and processes 
described fall in the category of decision-support tools: programs that assist the user to 
understand complex information and make better decisions, and indirectly, better designs. 
These tools can be summarized as ’what-if’ tools: they allow the user to test alternatives 
using different assumptions, processes or interventions. 
 
While most, if not all, software packages can be used to test alternatives (Ervin aptly 
summarizes how various off-the-shelf software can be used to test alternatives in a design 
context (Ervin 1998)), decision support tools are a class of software or procedures, 
usually database driven, which use computer models to provide predictions of future 
outcomes (Orland and Uusitalo 2001; Sheppard and Meitner 2003). 
 
Bishop (Bishop 1998) provides a good description of what is required in a 
planning/decision support tool. He states that planners and designers need tools to: 

• describe current conditions and trends; 
• expose the range of future options; 
• communicate complex multi-criteria outcomes; 
• assist with choice processes; 
• help with plan implementation. 
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There is a huge number of forest models available (for a good overview of the state of the 
art, see Landsberg (2003)).   Most of the decision support tools in forestry (and in 
general) that are described in the literature are numerical models with graphical user 
interfaces.  The user interfaces expose the relevant parameters of their model and allow 
the end-user to test different alternatives by modifying the parameters.  Some of the 
models are GIS based and incorporate a spatial dimension, while the vast majority are 
simply process/numerical models that are very difficult for the average decision-maker to 
grasp and/or integrate into their decision-making processes. 
 
It is important to note that decision making in a planning and design setting is extremely 
difficult. The problems that need to be solved are what Rittel and Webber (Rittel and 
Webber 1984) call ‘wicked problems’. This class of problems is extremely open-ended; 
wicked problems by definition have no precise formulation. There is no way to fully 
evaluate a proposed solution.  While some solutions are obviously much better than 
others, there is no ultimate right answer. This lack of boundaries makes it difficult to 
envision a computer system which can assist in the decision making process. Particularly 
difficult is the fact that for wicked problems there is no well-defined set of permissible 
operations that would help further a solution: there is an almost an infinite range of 
possible solutions. 
 
In the design fields, such as architecture and landscape architecture, the use of 
visualization (in the broadest sense), has been the standard way of resolving these kinds 
of complex problems for hundreds of years.  By sketching alternatives, the designer 
explores different solutions to a particular problem. 
 
In forestry applications, however, the use of visualizations has primarily been to 
communicate an already agreed upon plan, or a limited set of alternatives, to a wider 
audience.   Visualisation of forestry plans has become a normal part of forest practices in 
some areas, as forest companies seek approval for their harvesting in contentious areas or 
to meet visual impact assessment requirements. There are a variety of programs which 
focus on the production of highly detailed photo-realistic simulations.  3D Nature’s 
World Construction Set (WCS), currently known as Visual Nature Studio (3D Nature 
2002) has become the de facto standard being used by private consultants worldwide to 
visualize the results of forestry models.  
 
These systems are GIS based, and require the manual (or semiautomatic) entry of tree 
species, forest composition, tree heights, etc. in order to generate a simulation for a 
particular prescription, time-step or viewpoint. While the results can be visually 
impressive, the process is generally very time consuming. WCS, in particular, requires a 
large number of poorly-documented variables to be set for each rendering of a forest 
scene. The interface is not intuitive, and due to the strongly linear nature of its work flow, 
is not conducive to rapid testing of alternative scenarios. 
 
Another system, which stems from an ongoing research program, is the U.S. Forest 
Service suite of tools: Envision and the Stand Visualization System(SVS) (McGaughey 
1998).  Unlike WCS, where the ability to visualize forestry data was added as an 
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afterthought (it was originally designed for the computer gaming and animation market), 
Envision and SVS were designed specifically to provide visualisations of forest data. 
Like WCS, the focus of the programs is on the generation of forest visualisations: the 
user must carefully populate the programs with forest data and specify camera and view 
parameters. They generate still images only: depending on the complexity of the model, 
the images require anywhere from 15 seconds to 10 minutes to render. Although the users 
can query the final image to determine some basic information such as the location in 3D 
space of a given point of the visible terrain, the interface does not provide any 
functionality to interact directly with the forestry data being depicted. 
 
The closest system to a comprehensive interactive forestry decision support tool is 
SMART Forest II, originally produced at the University of Illinois, Urbana-Champaign 
(Uusitalo and Orland 1997). SMART Forest II (and its predecessor SMART Forest) is 
closely tied to a forest database, and renders forest scenes quickly enough to be a near 
real-time data visualisation tool. The interface allows the user to interactively move 
around the landscape and query the underlying data. It is intended primarily as a data 
exploration tool that allows users to examine the forest from any perspective, and view 
the results across multiple time-steps. While there is some interactivity, the interface does 
not allow the user to modify the underlying forest models. SMART forest has two display 
modes: abstract (using cones and cylinders) and higher realism (using billboarded trees) 
Due to the complexity of the models, the graphical representation of the forest, and the 
state of hardware in the mid 1990s, SMART forest is only capable of simulating forest 
landscapes with less than 5000 stems.  
 
With forest visualization software, it is a laborious task to produce a model-driven 
visualization, often requiring many steps, with each requiring different software packages 
and/or approaches.  Part of the frustration referred to by Klosterman stems from this 
combining of disparate tools.  It is not a small task to integrate data from a variety of 

sources and software packages. While these processes are sometimes successful at 
fulfilling one or more of the needs described by Bishop, they often fall short, particularly 
with the second or fourth need. Most of these processes are rigidly sequential: if you 
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change one of the original inputs (e.g. the location of a set of houses), the entire process 
must be re-applied manually.  As a result, they are not effective decision support systems, 
as the amount of time required to produce a single visualization precludes iterative testing 
of alternatives. 
 
In order to overcome this limitation, we propose a new class of decision support tools: 
design based decision support (DBDS) tools.  These tools combine the strengths of 
model-based decision support with the iterative sketching process traditionally used by 
spatial designers. 
 
 
Design Based Decision Support 
 
A key goal of a DBDS tool is to allow the user to interactively test alternative 
management approaches and understand the implication of these approaches.  The 
emphasis is on focused usability.  The user should be able to focus on the task at hand, 
and not be distracted by excessive options.  Obviously, this is a delicate balance.  If the 
available user interface options are too limited, the user will not be able to accomplish 
their task.  As a result, DBDS systems have to be domain-specific and not general 
purpose modeling tools (such as a GIS or CAD system.) 
 
A DBDS is designed for use by a decision-maker, not necessarily the modeler.  Its 
purpose is to provide as much information as possible to the decision-maker, and allow 
them to see the results of their proposed changes.  A range of considerations for  
development of visualisation tools for decision-support to meet typical requirements has 
been identified by Sheppard (in press), The following are more focused criteria for 
designing or evaluating the performance of specialized DBDS tools: 
 
Links to Supporting Models 
In order to create accurate depictions of both present and future conditions, a DBDS must 
be tied to real data-driven models. These models should be scientifically based, and be 
used to populate the visual interface.  These models should be integrated into the decision 
support system in a bi-directional manner: the simulation should be able to visualise the 
output of the model, and the model inputs should be modifiable from within the 
simulation itself. 
 
User Controllable Dynamic Movement 
In order to effectively understand and manipulate a forest landscape, the user should be 
able to view the landscape from any perspective, and move freely within it. This freedom 
to move facilitates understanding of the spatial relationships in a given landscape. For 
aesthetic and other concerns, this allows the user to see the repercussions of changes from 
any angle, not simply from prescribed views.  As the purpose of a design decision 
support system is to support interaction, rather than achieve a perfectly smooth 
animation, “real-time” capabilities are not needed. 
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Quick Model Response 
A related requirement is a quick response to any design intervention from the underlying 
models. If an intervention is proposed, it is essential that the results of this intervention be 
apparent very quickly after the proposal has been made. While the response rate need not 
be as quick as when moving, it needs to be within a few seconds. This allows for an 
uninterrupted flow of ideas, as the user can test a series of iterations very quickly, see its 
implications and either accept or reject the intervention. 
 
Comprehensible Representations 
The graphical representations of the forest elements need to be easily understandable. 
There is an ongoing debate about what the appropriate level of realism is in a forest 
simulation, and whether a more abstract representation is both more effective and more 
honest (since highly realistic representations are often extrapolated from very simple 
abstract data (McGaughey 1998)) . Appleyard (1976) points out that, while experts tend 
to prefer abstract representations, non-experts’ lack of familiarity with the particular 
abstraction makes it very difficult for them to understand the relationship of the 
abstraction to the real world. 
 
Simple, Focused User Interface 
The user interface needs to be focused on the anticipated design tasks. It should be 
intuitive so that the user does not need to spend time looking for a particular tool. This is 
a departure from typical user interfaces, where the programmer focuses on giving the user 
as much functionality as possible (Kaufman and Weed 1998), to the detriment of 
usability. As mentioned above, there is a tension between giving the user enough 
flexibility to accomplish their required tasks and providing them with so many choices 
that they are overwhelmed. 
 
Temporal Projection 
The system should allow the user to project the results of a proposed design intervention 
over time. Trees should grow with time and their growth should reflect the harvesting 
practices applied to them, allowing the user to see the long term effects of the proposed 
interventions. At any given time step, the user should be able to examine the model and 
query it. As forestry practices are increasingly being modeled over centuries (several 
harvest rotations, the user should be able to create new interventions at various points and 
examine the cumulative effect of the proposed design. 
 
Data Transparency/Querying 
In order to foster user understanding and faith in the validity of the model, the user 
should be able to directly query the simulation and retrieve information about the 
underlying model. If the data is based on extrapolation from summary data, this should be 
made clear. This need not be a detailed explanation or list of variables: it can be 
explained rather simply using a graphical representation that gets at the essence of the 
data being presented. 
 
It is difficult to assess the success of a tool that facilitates design. There is never a ‘right’ 
answer for a particular landscape, only a better one (although this is sometimes difficult 
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to define in itself). However, a system which enables the user to test alternatives in a fluid 
and relatively simple manner has the potential to help users arrive at a better design 
solution than by using existing software systems or following a manual process. 
 
Decision Based Design Tools in Forestry 
 
Compared to many of the problem spaces explored by spatial designers, forest design is 
relatively simple. As forestry is typically practiced in North America, there are a limited 
number of intervention types that are applied to the forest landscape. They can be broken 
down into a few basic categories: clear-cutting, partial cutting (at different harvest 
levels), commercial thinning, replanting and fertilization. This simplification is more 
tenable if one restricts the problem to forestry practices and away from human habitation. 
 
At the same time, any intervention has extremely complicated consequences. These 
consequences are potentially broad and interdependent: they encompass the fields of 
ecology, hydrology, soil productivity, visual impact, cultural needs and economics. As it 
is very difficult for a single individual to keep all of these disparate information sources 
in mind, it is a process which is ideally suited for a DBDS tool. Forestry is an extremely 
contentious issue.  Typical approaches to resolving the many demands on forest land, 
particularly public land, have not been overly successful. Many of the land use conflicts 
which occur are a result of failing to integrate public concerns, in particular social and 
aesthetic concerns (Sheppard 2000), into the decision making process. Better tools offer a 
potentially better technique for allowing all information to influence the decision making, 
and to ensure that decision-makers have an understanding of the difficult trade-offs 
involved. 
 
Forest design is a very complex task. Like any design task, it is comprised of repeating 
cycles of analysis and synthesis. Users need to be able to examine forestry data, 
determine a possible solution, and test it against a series of design criteria. A DBDS tool 
does not mandate a particular set of criteria to evaluate the forest design, but rather allows 
the user to determine and examine these constraints directly. This flexibility makes it 
difficult to anticipate all of the tasks that it will be required to facilitate.  
 
 
Prototype Implementation – CALP Forester System 
 
CALP Forester was developed to test the ideas of a design-based decision support system 
in a forestry setting.  While still a prototype implementation, it demonstrates the 
feasibility of using a DBDS system for small to medium sized forest design. 
 
It is made up of two subsystems: the CALP Forester program itself, which provides the 
graphical user interface that the end user interacts with, and the CALP Visualisation 
System (CVS), which provides the link to the underlying forest models.  



 

CALP Forester

CALP Visualisation
System (perl)

XML Messages

ATLAS
(Landscape Model)

Initial Conditions

FORECAST
(Stand Model)

 data sent as text files

 
These two subsystems are separate programs that communicate with each other via XML 
messages sent using network packets.  This separation of functionality allows one to 
easily change the underlying models without having to reprogram the entire user 
interface.   The user, however, only sees a single program: from the user’s perspective, 
there is only the CALP Forester interface.  Although, it is also possible for the two 
subsystems to be deployed over multiple machines if performance concerns require it.   
 
 
As current forest models do not yet have sufficient capabilities to provide all of the 
requirements of the DBDS system (such as the ability to regenerate stand boundaries on 
the fly), quite a lot of functionality has been integrated into the CVS, which serves as an 
aggregator for the underlying landscape and stand-level models.  As more models 
become available that can supply the information required directly, the tasks of the CVS 
module will be reduced to only translating the model outputs to a form that makes sense 
for the CALP Forester program. 
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CALP Forester 
The CALP Forester is a program, written in C++, that provides the main DBDS interface 
to the user.  It uses 3D rendering techniques to provide a perspective view of the 
landscape being investigated.  The software relies on open source libraries, 
Openscenegraph (see http://www.openscenegraph.org), and wxWindows (see 
http://www.wxWindows.org) to provide platform independent 3D rendering and 
graphical user interface elements, respectively.   
 

Fd 
Avg. Ht: 
31 m 
131
Cw 
Avg. Ht: 
24 m 
60

CALP Forester user interface. 

The user interface is very simple, there are only a few windows offering the user 
information and options.  The interface displays a 3D view of the landscape, using 2D 
billboards to represent individual stems.  The individual stems are derived from the 
underlying forest models and each has a number of characteristics.  These characteristics 
include species, stem height, stand id and height of crown.  Other characteristics, such as 
timber volume can also be specified and stored, but they have no impact on the user 
interface.   
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Modes 
There are 3 main modes available to the user: movement, select by stand, and select by 
drawing. 
 
In movement mode, the user uses the mouse to move throughout the landscape.  
Different mouse buttons enact different kinds of motion, including panning, zooming, 
and rotating.   
 
In select by stand mode, the user indicates with a mouse click which stand to select.  The 
trees in the stand are coloured red, to indicate their spatial extents.  Summary data of the 
stand (based on whatever the underlying model can provide- in the current 
implementation this includes stand composition, average height, and stand age) is 
displayed in the “Query” window. 
 
The third mode, select by drawing, allows the user to draw directly on the screen to 
specify an area of interest, and, if necessary, define a new stand (by applying a 
management prescription to it.)  One of the flaws of other stand based forestry modeling 
systems is that they force the user to work with the existing stands, and only allow her to 
assign prescriptions to the existing spatial definitions of stands. This is problematic, as 
the spatial extents and implied uniform characteristics within the stand polygons 
frequently do not correspond with real world conditions. Stands are defined based on 
airphoto interpretation, and are often arbitrary delineations across a diffuse border. 
Working with previously defined stands is confining in forestry design, as one needs a 
much finer grain of control for purposes such as visual screening, hydrological buffering, 
block design or highly localized prescriptions such as seed tree locations. The CALP 
Forester interface allows the user to redefine the extent of a stand dynamically by 
drawing directly onto the 3D scene. The interface interprets the cursor position as 
representing a ray extending from the screen to the 3D terrain and can define an enclosed 
polygon which specifies the area of interest.   
 
The 3D polygons specified by the user are collapsed to 2D areas (as they by definition 
follow the terrain) and are compared with the existing stands. The system uses a variant 
of Vatti’s polygon intersection test (Vatti 1992) to find the geometric intersections of the 
polygon that the user has drawn with the existing stands. New stand polygons are 
generated from these intersections and re-triangulated on the fly.   
 

Applying a Prescription 
Once a stand has been selected, the user can apply prescriptions to the particular stand.  
These prescriptions can include different levels of harvesting or management operations 
such as thinning or fertilizing.  The user selects a prescription from the “Choose 
Prescription” window, and it is applied to the currently selected stand. 
 
Internally, the stand id (including a stand perimeter if the stand has been defined by 
drawing) and the prescription are sent via XML to the CVS.  The CVS analyses the 
request, and sends back a description of the resulting stand characteristics to the CALP 



Forester interface, which displays the results visually.  The CVS stand characteristics 
include the location of individual stems, their height, and which image to use as a 
billboard.   
 

Temporal Projection 
The user can project the forest into the future (or past), by dragging the scrollbar in the 
time step window.  This sends a request to the CVS, indicating the new time step.  The 
CVS responds with a completely new model, reflecting both the natural aging of the 
stands and the prescriptions applied during the CALP Forester session. 
 

Non-Visible Data 
The interface also has a window displaying the available non-visible data.  By clicking on 
one of the options (such as slope stability), available data is displayed.  Currently, this 
data is static, and is predefined using GIS coverages.  As more models are integrated into 
the system, it is anticipated that these models could be dynamically updated to reflect the 
impact of the applied prescriptions on non-visual parameters (such as windthrow 
susceptibility). 

Display of non-visible data.  Depending on the type of data being displayed, GIS type data can be 
overlaid over top of the forest images (such as operability, at left) or can be used to colour the 
individual stems (such as by species, at right) 

F

Undo Functionality 
One of the open questions is how to effectively implement an “Undo” functionality.  As 
the user is able to move through the landscape temporally, and apply changes at different 
time steps, it is very easy to get confused about the order in which prescriptions should be 
undone.  Currently, the user is only able to undo the latest action (currently by hitting the 
“backspace key”), although it is intended that the user would be able to undo all actions 
made since the last change of a time step.  Further work is needed in this area, both from 
a conceptual and a technical perspective. 
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Scenario Setup 
In keeping with the DBDS criteria of a simple, focused user-interface, scenario setup is 
done separately, using a series of pre-defined text files.  It is understood that this setup 
would be done by an experienced GIS/Visualization technician, and not by the end user.  
 
The setup text files specify: 

• the location of the underlying terrain file (an ASCII ArcView GRID file, that 
contains the underlying DEM) 

• Available time steps (i.e. the start and end time steps, and any intermediate steps 
that are available. )  Depending on the underlying model configuration, each step 
could be a year or multiple decades. 

• Available prescriptions (this lists all of the available prescriptions, and what kind 
of prescription they are.  Non-visible prescriptions (such as fertilizing) can be 
included.  They are passed to the CVS, but are not displayed directly in the 
visualization.  However, their impacts should be visible during subsequent time 
steps. 

• Available non-visible data.  This file indicates where to find the non-visible data 
(generally represented as an ArcView shape file or GRID file), the colour scheme 
to use for each GIS coverage, and the legend text. 

 
CALP Visualisation System  
A system (CVS) was developed that integrates two different classes of forestry models 
that were developed at UBC: Kimmins’ FORECAST (Kimmins, Mailly et al. 1999) and 
Nelson’s ATLAS (Nelson 1999).   It was initially developed to speed up the modeling 
process for the Arrow IFPA project (Sheppard and Meitner, 2003), and to generate output 
from model runs that could be suitably displayed by World Construction Set.  It has been 
applied on other large scale forest landscape visualisation projects (Seely et al., in press), 
and customized and extended for the CALP Forester program.  
 
FORECAST is an ecologically based stand level forest growth model. It simulates the 
growth of individual trees within a natural or managed stand. Unlike traditional growth 
models such as TIPSY or SAS (Di Lucca 1999) (two growth models in common use in 
British Columbia), it combines traditional bio-assay techniques with a process-based 
ecological model. As a result, it is able to give much more detail about the stand than 
most growth models, which concern themselves primarily with timber volume.  
FORECAST outputs detailed information on total tree heights, heights to base of crown, 
species composition, tree age and other site productivity factors. FORECAST is generally 
calibrated for a series of typical stand types within a given biogeoclimatic zone — for a 
particular forest landscape unit (100,000ha in British Columbia) there can be upward of 
200 individually calibrated stand types.  
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Unfortunately, FORECAST is a non-spatial model: it has no knowledge of where to place 
the stands on a given landscape. While they can be manually assigned to stands, this is a 
time consuming process. In order to automate the process, CVS uses ATLAS, a harvest 
modeler for very large landscapes. ATLAS is a spatial model which assigns ages and 
stand types to a given spatial location, in order to simulate harvest volumes over time. 
 
CVS is implemented as a series of large perl scripts that take the outputs of both ATLAS 
and FORECAST and translates them into a data structure which is useful for 
visualisation. It requires the population of a number of lookup tables that describe how 
the tabular outputs of FORECAST should be interpreted into a visual representation. 
CVS accepts the widely used convention of using digital 2D images of individual trees to 
represent a particular species: it converts stand information into lists of images, densities 
and heights that are to be used at each stand age. With careful population of the lookup 
tables, CVS is able to take into account the morphological changes that occur as tree ages 
from immature to mature and to accommodate the rather detailed crown/tree height ratio 
that FORECAST provides. While CVS is able to produce extremely nuanced visual 
representations of different stand types, it is limited by the quality of the data entered into 
the lookup tables and the number of appropriate images available. 
 
CVS joins this interpretation of FORECAST with the spatial locations provided by 
ATLAS. It outputs a text file and a GIS coverage indicating where each stand is located. 
As CVS is also used to populate simulations for the standard commercial visualisation 
package, World Construction Set, it is implemented as a separate module which can be 
integrated into the larger visualisation system. 
 

CALP Visualisation
System (CVS)

Library of
Tree

Images

FORECAST
(stand level

model)

ATLAS
(landscape level

model)

Renderer
 (World

Construction Set /
CALP

FORESTER)

SIMFOR

TERRAIN
DATA

Still Images & Animations

Interactive Rendering

Schematic overview of how the CALP Visualisation System fits into model system.  For the CALP 
Forester system, the CVS was extended to allow feedback from the rendering engine (CALP 
Forester). 
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CVS radically simplifies the modeling building process.  If properly calibrated 
FORECAST runs are available, the time required to prepare data for simulation is cut 
from the weeks required in a typical hand modelling down to a matter of hours. It is also 
very transparent to the user.  While the code is quite complex, the lookup tables are very 
simple, and intended to allow users to very quickly understand or challenge the 
assumptions which produce the simulation. 
 
As the ATLAS model is not able to deal with stand boundaries that change over the 
course of the simulation, the CVS system was extended for the CALP Forester System in 
order to keep track of time.  The ATLAS model is only used for initial conditions.  All 
subsequent management events are tracked and managed by the CVS.  This includes 
advancing stand ages, and determining which FORECAST stand curves are used after a 
harvest event occurs (in its current form, CVS uses the same stand curve, resetting its age 
to zero if it was clearcut, or applying a density modifier if a partial harvesting operation 
has been applied.  This is  known not to be realistic, however) .    The CVS also keeps 
track of management prescriptions that have been applied over time, keeping a table of 
these prescriptions ordered by time of insertion.  This is necessary for the user to be able 
to go backwards and forwards in time.   
 
Where previously CVS had no spatial knowledge (all analysis was done via lookups with 
stand IDs), the CVS has also been extended to include some basic geometric capabilities.  
This allows it to split stands into new ones if the user creates a new stand by drawing.  
New stands are assigned the same characteristics of the old stand, and then the 
prescription is applied to the new stand.   
 
Conclusions and Further Work 
 
The CALP Forester system demonstrates the feasibility of a DBDS system in general, 
and for forestry design applications specifically.   
 
 While the initial prototype worked, it was limited due to the fact that the underlying 
models were not capable of realistically supplying the kinds of data required. In 
particular, the FORECAST model was not designed to accurately represent forest growth 
with openings of such a small scale as were possible in CALP Forester, or to handle light 
effects from partial cutting. The capabilities that were added to CVS were stop-gap 
measures in order to overcome the fact that available landscape level models (such as 
ATLAS) could not handle changing forest stand boundaries. 
 
As a result of the positive feedback that has been received on the initial prototype , work 
is now ongoing to integrate the CALP Forester system into a small scale forest landscape 
model.  As the model is being designed from the ground up with the capabilities of a 
DBDS in mind, it should be able to overcome these limitations. 
 
While we believe that the CALP forester program represents a significant step forward in 
forest design software, to date there has been limited user testing.  Once integration with 
the current modelling developments customized for the complexities of small-scale 



 15

cutblock design and partial cutting practices is complete, a full user test should be 
conducted to test whether this kind of software is useful for the end user, and if it brings 
significant benefits for the decision making process. 
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