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ABSTRACT 

autoCHASE was developed so caribou habitat supply modeling in north-central British 
Columbia would be accessible to a wider user base at a lower cost-per-use compared to 
previous applications.  To accomplish this effectively, pre-work meetings were held with 
representative end-users to define their needs and the software’s scope and technical 
requirements.  Based on the outcome of these meetings, a software application called 
autoCHASE was created allowing for application of the CHASE northern caribou habitat 
supply model with minimal user intervention.  Now completed, autoCHASE, meets all of 
the mandatory criteria set out prior to development as well as most of the optional 
criteria.  Future development, if requested, could supply the remaining optional functions 
as well as refinements to the ungulate winter range habitat monitoring tools.  The 
existence of autoCHASE will encourage the use of the established CHASE model in 
habitat monitoring and resource planning through its low cost and ease of use. 
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1.0 INTRODUCTION 

The Caribou Habitat Assessment and Supply Estimator model (CHASE) (Doucette et al. 
2004) is a temporally enabled spatial habitat supply model developed by Wildlife 
Infometrics Inc. with support from Government and industrial forest sectors in British 
Columbia (BC)  While this model has been repeatedly applied in north-central BC since 
2002 (e.g., recovery planning – McNay et al. 2006; identification of ungulate winter range 
– Schmidt and McNay 2002), full potential for widespread use in planning and monitoring 
has not yet been reached.  The reason for this has been that the model required the 
constant attention of specially-trained operators for multiple days to generate maps of 
caribou seasonal ranges.  For this reason, the autoCHASE application was created. 
 
autoCHASE is an application that resides within a Microsoft Access database, from 
which the user conducts an entire CHASE application based on basic information 
supplied at the initiation.  No further user interaction with autoCHASE beyond the initial 
information is required.  This ‘modeling shell’ eliminates the need for specially-trained 
model operators and their time.  As a result, the CHASE model can be made available to 
a much broader user pool and therefore can now be used for routinely monitoring the 
state of caribou habitat and for planning resource extraction in ways that mitigate habitat 
disturbance. 
 
My objectives are to describe the approach to the development of autoCHASE and to 
summarize the achievements of the project. 

2.0 STUDY AREA 

The CHASE model was originally designed to predict the availability and distribution of 
seasonal ranges for woodland caribou (Rangifer tarandus caribou) in North-Central 
British Columbia.  For the purposes of developing autoCHASE, the Chase Recovery 
Planning Area (RPA) and a small subset of the RPA were used in testing the 
automation.  autoCHASE was developed specifically for use on the four RPAs designed 
by the Northern Caribou Recovery Implementation Group for North-Central British 
Columbia (McNay et al. submitted; Figure 1).  This area is where the CHASE model has 
been most often applied since its creation.  This does not preclude the expansion of the 
model’s applicability to other areas inhabited by woodland caribou especially in those 
regions where caribou are known to forage predominately on terrestrial forage lichens 
(e.g., Cladina, Cladonia) during winter. 
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Figure 1.  Recovery Planning Areas for woodland caribou in north-central British Columbia. 
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3.0 METHODS 

Development of autoCHASE was carried through five stages of a traditional software 
development life cycle:  project planning, definition of user requirements, software 
development, testing, and documentation. 

3.1 Project Definition 

The overarching purpose of this project was the creation of an application that would 
expand the use of the CHASE model for caribou habitat monitoring and resource 
planning.  To achieve that goal it was necessary to define those aspects of the CHASE 
model that were limiting its wider use and correct them. 
 
The initial assumption was that potential users in government and industry were 
discouraged by the amount of training and time it required to apply the model.  As a 
results, previous applications of CHASE were limited to broad and unique planning 
initiatives (e.g., recovery planning) rather than routine, frequent habitat monitoring.  
Based on this premise, a plan was formed to automate all of the model’s operating 
procedures (with the exception of input data preparation).  An automated version of 
CHASE would have the double benefit reducing the amount of user training required, 
and virtually eliminating user contact time in model operation. 
 
The vision for the project was presented to a sample of potential end-product users to 
ensure their needs were satisfied and also to solicit suggestions of features that would 
make autoCHASE a more useful tool (Appendix A).  As a result of the project definition, 
the CHASE model workflow would be greatly simplified.  This simplification is 
demonstrated by way of a graphical comparison in Figure 2. 
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Figure 2. Comparison of pre- and post-autoCHASE modeling workflows. 
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3.2 Software Development 

With the functional requirements for autoCHASE established, a detailed Request For 
Proposals (WII 2006) was prepared and sent to eight firms specializing in the 
Geographic Information System (GIS) development services required for this project.  
Four of the proponents submitted proposals that were scored against standard criteria 
(Appendix B).  The highest scoring proposal was submitted by Refractions Research 
(http://www.refractions.net) of Victoria, BC; this firm was subsequently awarded the 
work. 
 
A representative from Refractions Research visited the Wildlife Infometrics office in 
Mackenzie, BC for two days shortly after being awarded the contract.  During this time, 
the then-current version of CHASE was demonstrated and strategies for the creation of 
autoCHASE were decided upon. 
 
Based on the requirements set out in the RFP, Refractions Research then embarked on 
converting the existing model procedure from ESRI ArcView Avenue (Environmental 
Systems Research Institute, Redlands, California) scripts and manual operations to an 
automated interface (Figure 3) operated from an Access (Microsoft Corporation, 
Redmond, Washington) database. 
 

 
Figure 3.  The autoCHASE application interface. 
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This interface requires that all of the software applications required in a manual 
application of CHASE be installed on the workstation applying the model (i.e. ESRI 
ArcGIS Desktop 9.2 Service Pack 1 [Environmental Systems Research Institute, 
Redlands, California], Access 2000, and Netica 3.17 [Norsys Software Corporation, 
Vancouver, British Columbia).  All code used to implement autoCHASE is written in the 
VBA (Visual Basic for Application, Microsoft Corporation, Redmond, Washington) 
language and is accessible in Access (Refractions Research 2007) through its built-in 
VBA interface.  The code replicates the manual procedures by accessing the Application 
Programming Interfaces of all of the software used in CHASE.  In the specific case of 
replicating the ArcView Avenue scripts for use in ArcGIS, functionality was implemented 
using the ArcObjects Component Object Model libraries. 

3.3 Testing 

Refractions Research was supplied with two complete datasets representing successful 
runs of the CHASE model (as per the manual procedure).  One dataset encompassed 
the full extent of the largest area to which the CHASE model has been applied (the 
Chase RPA which is ~2,000,000ha in area).  The other is a small subset of the Chase 
RPA (~52,000ha) that contained examples of all range types but would process more 
quickly during the development phase.  The complete set of spatial and tabular outputs 
included with these sample datasets allowed the programming team to verify that their 
code was producing the correct results. 
 
Upon producing an autoCHASE application that successfully reproduced the sample 
outputs, Refractions Research sent this version to Wildlife Infometrics for further testing 
and approval.  This alpha version was written using version 9.1 of ArcGIS Desktop, but 
during development, version 9.2 was released by ESRI.  It was found that the alpha 
version of autoCHASE was not compatible with version 9.2.  As a result, a beta version 
was created that included several minor bugs.  Subsequent bug fixes resulted in gamma 
and delta versions of autoCHASE.  The delta version was successfully tested at Wildlife 
Infometrics and accepted as delivered from Refractions Research. 
 
In response to the user requests gathered at the pre-work meeting mentioned in section 
3.1, reporting routines were added to autoCHASE that went beyond the information 
provided by a traditional CHASE model application.  These routines provide grids and 
tables of seasonal ranges and their intersections with two key monitoring indicators: 1) 
amount of legally established ungulate winter range and 2) amounts of differing levels of 
modeled predation risk.  With this information, end users can more conveniently conduct 
habitat monitoring exercises or plan resource extraction operations based on analyses of 
these two key indicators. 

3.4 Documentation 

Following successful testing of autoCHASE a comprehensive user manual was written 
(Brumovsky 2007).  In addition to covering directory set-up and autoCHASE operation, 
the user’s manual gives detailed instructions for data input preparation as well as 
descriptions of all model outputs. 
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4.0 RESULTS 

The delivered autoCHASE application was successful in meeting all of the mandatory 
requirements set out in the RFP as well as some of the optional ones.  As per the RFP, 
the following objectives were achieved: 
 
Technical Requirements: 

• autoCHASE replicates the CHASE procedure. 
• autoCHASE is based on ArcGIS Desktop 9.2. 
• autoCHASE will find all of the applications used during a CHASE run on its own 

once it has been installed. 
• autoCHASE must function on the BC Government’s Desktop Terminal Server 

(DTS) architecture in addition to standalone workstations.  Note:  at the time of 
writing, this functionality has not been tested but the developers see no reason 
why autoCHASE would not work in any set-up where the applications are 
available on the local workstation regardless of where the software licenses are 
stored (S. Smith, Refractions Research, personal communication, Feb. 21, 
2007).  In the event that autoCHASE does not function in a DTS environment it 
has been permitted to become an avenue for future development (B. Arthur, BC 
Ministry of Environment, personal communication, Sept. 15, 2006). 

• autoCHASE is written in an open and modular style to simplify future modification 
and expansion. 

 
Design Requirements: 

• autoCHASE is designed such that a model run can be initiated on a prepared 
dataset with a few mouse-clicks, and once initiated it requires no further user 
interaction to completely execute the model procedure. 

• Software documentation has been provided by the developers to ensure that 
future modifications do not require a wholesale rediscovery of the project. 

 
Functional Requirements: 

• Given a standard modeling directory structure and naming conventions, 
autoCHASE finds all data inputs without user assistance. 

• autoCHASE is able to call and execute ArcObjects code. 
• autoCHASE is able to call and execute Microsoft Access code. 
• autoCHASE is able to call and process data with Netica Bayesian Belief 

Networks. 
• autoCHASE provides outputs to facilitate monitoring of caribou habitat supply. 

 
In summary, this projected resulted in the creation of a simple application that provides 
single timestep execution of the CHASE model free of user intervention beyond input 
data preparation.  Upon completion, autoCHASE supplies the user with outputs identical 
to those that would be produced by a manual model execution as well as habitat 
summaries useful in habitat monitoring and resource extraction planning. 
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5.0 DISCUSSION 

Successful development of autoCHASE allows the achievement of the goals set out at 
the start of this project.  By providing easy-to-use software, the CHASE model user pool 
will be easy to expand beyond the technicians at Wildlife Infometrics.  The minimal 
training and user contact required to operate autoCHASE remove the main barriers that 
presumably discouraged government and industry from applying CHASE to their needs 
for more routine monitoring of caribou habitat. 
 
The desire to expand the CHASE model’s utility for habitat monitoring has been 
addressed with the addition of the monitoring routines mentioned in Section 4.0.  It is 
also now possible to gauge the effects of different resource extraction scenarios on 
caribou habitat.  This can be accomplished through ‘input swapping’.  For example, the 
effects of differing forest harvest plans could be gauged by preparing two ‘fc_id’ input 
grids layer tables that have been modified with the proposed harvest plans and using 
each of them in separate applications of autoCHASE.  The results would show the 
comparative effects of each of the plans on caribou habitat supply.  The autoCHASE 
user manual gives detailed instructions on data preparation to aid in this regard.  
However, if necessary, the expertise to produce new input data remains available at 
Wildlife Infometrics should additional help be required. 
 
Despite the successes of the project, there were two optional objectives for the project 
that were not achieved.  None of the objectives were missed because of technical 
difficulty.  Rather, technical difficulties in the implementation of mandatory autoCHASE 
features consumed more development time than was originally planned.  As a result, 
some features were dropped in the interest of making a timely and functional product. 
 
It was originally desired that autoCHASE be able to conduct different types of CHASE 
model runs.  CHASE is most commonly used to implement what are known as ‘current 
conditions’ model runs which calculate actual seasonal ranges at a given point in time.  
Through parameter manipulation, CHASE can also be used to run ‘potential’ and ‘natural 
disturbance’ variations of seasonal ranges.  In a general sense, these applications 
represent the best-case scenario for caribou habitat on the landscape and conditions in 
the absence of landscape management, respectively.  As indicated earlier this 
functionality, while technically simple to achieve, was dropped due to time constraints. 
 
The other optional feature that wasn’t included would have provided the ability to 
execute multiple timesteps with a single instance of autoCHASE.  Creating this 
functionality to replicate the current model procedure over a user-specified number of 
timesteps would be marginally more difficult than implementing the differing run types 
mentioned above, but still technically feasible.  A more ambitious implementation of this 
feature could conceivably apply a landscape disturbance scenario to generate the 
timestep-dependent inputs required by a multiple timestep CHASE run.  Accomplishing 
this would require including a fourth software package to autoCHASE’s toolkit such as 
the Spatially Explicit Landscape Event Simulator (SELES) (Fall 1999). 
 
These two features represent obvious avenues for future development to further improve 
the usefulness of the tool for government and industry.  It would also be useful to 
aggregate the UWR monitoring routine results into a single table to speed the 
interpretation of the results.  Finally, autoCHASE was created as a result of a one-year 
public/privately funded project, as such, there is currently no dedicated responsibility or 



BRUMOVSKY  WILDLIFE INFOMETRICS INC. 

autoCHASE development  8  

funding in place to update autoCHASE with newer versions of its attendant software.  In 
particular, subsequent versions of ArcGIS Desktop will be unlikely to function with 
autoCHASE.  Fortunately, the current version (9.2) of ArcGIS Desktop was released just 
two months prior to the release of autoCHASE so this is not expected to be an issue for 
some time. 

6.0 MANAGEMENT IMPLICATIONS 

Caribou habitat management in north-central BC will benefit from the availability of 
autoCHASE in three main ways: 

• The user pool for this model can now be easily increased beyond the technicians 
at Wildlife Infometrics.  More users performing more model applications will fulfill 
the potential of the CHASE model to examine a multitude of development and 
disturbance scenarios in an effort to manage and understand the interactions 
between caribou and the lands that they inhabit. 

• Decreased user contact time when conducting model applications will reduce the 
overall cost of running the model.  A typical application to one of the RPAs shown 
in Figure 1 would produce a time savings of two person days over the same run 
without autoCHASE. The sample datasets provided to end-users will further 
lower model application costs by decreasing the input data preparation time.  
Lower cost will enable the trial of more management/operational scenarios, 
thereby encouraging exploration of novel management strategies. 

• Removal of human interaction from the model removes the possibility of human 
error.  This will improve faith in the reliability of model results on which 
management decisions are being made.  At this point human error can only 
affect the model during the data input preparation stage. 
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APPENDIX A.  autoCHASE PROJECT DEFINITION 
PRESENTATION NOTES 

 

CHASE Extension Meeting Notes (July 7, 2006) 

 
 
Purpose 
 
This document notes the outcomes of meeting held at the start of the project to create the CHASE 
Wizard 2006.  The meeting was attended by Bill Arthur (MoE), Lars Hulstein (Canfor), Shaun 
Kuzio (Abitibi), Scott McNay (WII), and Viktor Brumovsky (WII). 
 
The meeting was intended to present a description of WII's concept for the CHASE Wizard and 
to ensure that this was in line with end-user expectations.  Another outcome was to elicit specific 
criteria that the end-users will require in the finished product. 
 
Client Needs  
 

• Abitibi wants a monitoring tool that will allow them to demonstrate that they are meeting 
their obligations for habitat conservation.  This fits in with the idea of designing a 
reporting tool for comparing model runs in that it will tally the amounts of habitat in each 
class in the manner that SAS does in the manual model. 

 
• Canfor would like a tool that would allow them to toggle different cutblock scenarios on 

and off.  Again, this fits into the monitoring idea with respect to the fact that the 
substitution of a few datasets will allow a new model run that will produce results based 
on a different cutblock scenario. 

 
• MoE would like to see flexibility in the wizard in the form of the ability to, in Bill’s 

words, ‘plug and play’ different BBNs, data inputs, etc.  These requests are not currently 
things we believe we can work into the budget for this project but are clearly avenues for 
advancement in future projects. 

 
• MoE also requires that the wizard be able to run on government systems where it will be 

housed on an application server along with all of the applications required to operate the 
CHASE model.  It must also take into account that a separate license server manages all 
ESRI licenses.  Confirm this information with Bill Chalk (MoE infrastructure 
management services, spatial technology analyst, 250.387.2653 or bill.chalk@gov.bc.ca). 

 
Future Possibilities 
 

• Build in the ability to add models and data inputs 
• Build in the ability to choose which models are applied.  For example, giving the user the 

ability to choose only to generate post-rut ranges. 
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Questions to bring up with the developer 
 

• If the wizard is designed to work on a system like the government’s (as outlined above) 
how will the installation be structured so that the wizard will be able to find the 
applications required to apply the CHASE model? 

 
• If the wizard is designed to work on a government system will it still be able to be 

installed on a standalone basis so that it can be tested at WII?  Will it work on other 
setups such as local applications like ArcGIS but with floating licenses (e.g., Abitibi)? 

 
• Could ModelBuilder play an important role in the Wizard?  At the very least I would 

think that the Avenue legacy scripts could be translated into ModelBuilder models that 
could be referenced by the Wizard. 

 
• Can ModelBuilder call other applications? And other models?  I can likely research these 

answers fairly easily myself. 
 
Clarification of  project intent 
 

• For the purposes of insuring common expectations among the project team, we reminded 
the potential end-users that this project is essentially a Government-funded initiative 
resulting in a non-proprietary product.  As such, WII cannot be responsible for user 
support or future modifications to the product unless this is budgeted for by the end-user.   

 
• The product will be based on an ARC 9 platform.  Other software versions are less 

important since we expect Netica can be used as a free download and most clients will 
have a Microsoft software bundle including Access. 

 
• We will likely take the opportunity to update the High Elevation Winter Range model 

component of CHASE (i.e., consistent with results from pending field work to test the 
model). 

 
• We will likely add a sixth range type to identify black-spruce/meadow complexes. 

 
• We also committed to maintaining regular, periodic contact with clients about progress 

on the project. 
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APPENDIX B:  PROPOSAL EVALUATION FORM 

 
 
Proponent:   
 
Technical and Infrastructure Requirements 
 
ü Priority Requirement Comment 
 M Replicates CHASE procedure  
 M Solution is Based on ArcView 9.1  
 M Solution finds associated software during install  
 M Functions on BC Govt. systems  
 1 Works with other ESRI installation types  
 2 Modular software design for easy modification  

 
Design Requirements 
 
ü Priority Requirement Comment 
 M Simple interface  
 M Software documentation will be supplied  
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Functional Requirements 
 
ü Priority Requirement Comment 
 M Application will find data inputs on its own  
 M Able to call and operate ArcView  
 M Able to call and operate MS Access  
 M Able to call and operate Netica  
 M Monitoring tools will be provided (dBase output)  
 1 Accomodates different run types (e.g.; ND)  
 3 Multiple timestep capability  

 
Weighted Scoring Table 
 
Criterion Weight Score 
Meets all mandatory criteria 0.3  
Meets desirable criteria 0.15  
Budget 0.2  
Vendor company background 0.05  
Schedule 0.05  
Similar work experience 0.1  
Methodology 0.15  
Total 1.00  

 


