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CHAPTER 1  
Introducing TELSA 

This chapter provides an overview of how TELSA can be used in the 
strategic management of landscapes. You will be introduced to the major 
concepts underlying TELSA and you will become familiar with the major 
steps required to use TELSA for analysis purposes. 

1.1 Introduction 
The Tool for Exploratory Landscape Scenario Analyses (TELSA) is a 
spatially explicit, model of vegetation dynamics that can be used to help 
resource managers and planners assess the consequences of alternative 
management scenarios at a landscape scale. 
 
Unlike many other strategic planning models of vegetation dynamics, 
TELSA takes into account natural disturbances so that users can explore how 
their proposed management strategies will interact with vegetation 
succession and disturbances to alter landscape composition and structure. 
 
The Detailed Model Description (Kurz et al. 2003), a companion document 
to this User’s Guide, explains assumptions and modelling approaches. A 
shorter overview of the model is provided in Kurz et al. (2000). Example 
applications of the model are a discussion of the role of natural disturbances 
in affecting vegetation management decisions (Klenner et al. 2000) and an 
example of the use of the model to assess the consequences of a strategy to 
employ vegetation management activities to emulate natural disturbances 
(Beukema et al. 2000). 
 
This User’s Guide introduces many of the main concepts but does not 
provide detailed explanations of the methods or algorithms used by the 
models. The purpose of this document is to describe how to use the model 
and to provide suggestions for the efficient application of the tool in the 
strategic planning process. 
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1.2 Strategic Planning 
TELSA helps users explore a range of situations, including the effects of 
different levels of natural disturbances, management actions, or guidelines 
and constraints on management actions. The model could be used as a 
landscape planning tool to assist in the development of adaptive management 
plans for landscapes by evaluating the likely consequences of alternative 
management scenarios. 

1.3 Capabilities and Limitations 
TELSA enables teams of individuals to work together to explore the effects 
of different assumptions about natural disturbances and various management 
options on landscape characteristics and to show trends or patterns of these 
effects. The model can work over a variety of landscape sizes. To date, it has 
been applied to areas from 2,000 ha to 360,000 ha. It can also be run over 
long time frames. Applications have run the model from 50 years to 300 
years. Because the model simulates vegetation change using state classes and 
pathways, and because these are user-defined, any ecosystem type that can be 
expressed in that manner may be simulated. 
 
Because the model focuses on scenario analyses, it is not intended to 
generate results that can be used at the tactical planning stage. For example, 
TELSA may help you decide between two or three different management 
regimes, but it will not design operational cutblocks or determine the best 
locations for roads. Engineers or other experts should still design these. 

1.4 Stakeholder Involvement 
TELSA is designed such that experts from numerous fields can provide the 
required information. Groups of ecologists, entomologists, and fire experts 
can work together to develop the rules to define vegetation succession and 
natural disturbances, and silviculturalists can describe how stand-level 
silvicultural treatments affect subsequent stand dynamics. 
 
Once the assumptions that form the foundation of a study area and scenarios 
have been defined, a planning team could use TELSA to explore alternative 
scenarios of very complex processes, without having to be experts in any one 
field. Given the complexity of the model, however, it is suggested that a team 
of experts be assembled to work through the analysis process and review the 
results. 
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1.5 Stages of the Analysis Process 
There are four stages that you need to work through when using TELSA, as 
shown in Figure 1.1 below: 
 

 
 
Figure 1.1. The four main stages of the analysis using TELSA. 
 
In the first and most complex step, users must create sets of information 
which are stored in the database and can then be used for future model runs. 
The second step is to set up the model and define the scenarios that will be 
simulated by selecting and editing this information. Various scenarios can 
then be simulated using multiple Monte Carlo runs. Results can be viewed 
for both spatial and non-spatial indicators. 

1.5.1 Initial Definitions 
The initial definitions used by TELSA describe ecological processes such as 
succession and disturbances, management information (e.g., silvicultural 
systems and operational units), planning information and constraints (e.g., 
adjacency requirements and zoning specifications) and other information. 
Some data—such as vegetation cover, operational unit boundaries, and 
planning zone boundaries—are required in a map-based format. The 
succession and disturbance pathways and probabilities can all be defined in 
the Vegetation Dynamics Development Tool (VDDT; Beukema and Kurz 
2000) and then imported directly into TELSA. 

1.5.2 Set-up and Define Scenarios 
A scenario represents a set of model parameters and rules describing the 
processes that affect the vegetation dynamics of a landscape. This includes 
information about succession, natural disturbance regimes, management 
system definitions and assignments, management constraints and guidelines, 
planning zone definitions, and spatial information about initial conditions. 
All information is stored in the database during the initial definitions phase, 
so you can select from this information to test various assumptions and 
explore management alternatives. 
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1.5.3 Simulation Runs 
Users create a run by specifying the number of time steps and Monte Carlo 
simulations for a scenario. TELSA processes one or more runs in a sequence. 
If a run has more than one Monte Carlo simulation, each simulation will be 
done using a different random number seed, allowing the model to generate a 
range of outcomes for a single scenario. 

1.5.4 Analyse Runs 
Once you have run the model, you can view output in graphs, tables, or 
maps, and see results for a single year or Monte Carlo or a range of years. 
Results can be compared between scenarios, years, or Monte Carlos. Also, 
additional spatial analyses can be performed. 

1.6 The TELSA Toolbox 
TELSA consists of several “tools” that you use to work through the analysis 
process outlined above. Each tool is introduced briefly below and will be 
described in detail later in the User’s Guide. 
 

Tool Description Chapter 

VDDT The Vegetation Dynamics 
Development Tool can be used to 
help create and test the assumptions 
about succession, natural disturbance 
probabilities and management and 
disturbance impacts. 

see Beukema, 
Kurz and 
Pinkham, 
(2002). VDDT 
User’s Guide. 

TELSA 
Database Editor 

Enables you to define and edit all the 
assumptions, including natural 
disturbance sizes, management 
systems, activity limits and salvage 
options. It also allows you to create 
and define scenarios and runs. 

3, 8, 9-14 

Map Preparation 
Tool 

Transfers the relevant information 
about maps and polygon attributes 
into the TELSA database. 

4 

State Class 
Assignment 
Tool 

Assigns state classes from 
successional pathway diagrams to 
vegetation cover polygons. 

5 
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Tool Description Chapter 

Study Area 
Setup Tool 

Uses a process known as tessellation 
to divide the existing vegetation 
cover polygons into smaller units 
called minimum polygons. This tool 
is also used to define the study area. 

6 

Spatial Scenario 
Setup Tool 

Assigns minimum polygons to 
relevant planning zone, operational 
unit and BEC combinations for a 
scenario.. 

7 

TELSA Model Simulates the change in the state of 
the polygons in the study area, based 
on the rules and information defined 
by the user. 

14.2 

Graph Display 
Tool 

Displays the results in graphical and 
tabular format. 

15 

Map Display 
Tool 

Displays the results in map format. 15.3 

 
 
It is very important that you use these tools in a specific order or sequence, as 
the data generated by one tool often form the basis of subsequent steps when 
working through the model. The following diagram (Figure 1.2) provides an 
overview of the sequence that should be applied when using TELSA: 
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Figure 1.2. The sequence of steps that should be applied when using TELSA. 
 
You will not need to use all these tools each time you work with TELSA. 
The first time you plan to use TELSA, or when you start using a new 
ecological region, you will need to start at the beginning, with VDDT. At any 
other stage of the analysis process, you can start part-way through the 
diagram. For example, if you are using the same ecological regions, but have 
a new map, you can would start at step 2, the Map Preparation. If you have 
already completed the various setup stages, but wish to create new 
management systems, you could begin with the TELSA Database Editor in 
step 6. 
 
The numbers in the diagram represent typical situations at which you may 
start the process with one of TELSA’s various tools. Each number is 
described below: 
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Step If you want to… Then run… 

1 • create and test assumptions about 
succession, natural disturbance probabilities 
and management and disturbance impacts 
that can be transferred to the TELSA 
database, or 

• use new BEC variants 

VDDT (see Beukema 
Kurz and Pinkham, 
2002. VDDT User’s 
Guide). 

2 • use a new landscape unit Map Preparation Tool 
(Chapter 4) 

3 • assign VDDT state classes to the 
landscape 

State Class 
Assignment Tool 

4 • use a new study area 
• require new minimum polygon sizes and 

need to generate a new tessellation 
• expand your green-up range 

Study Area Setup 
Tool (Chapter 6) 

5 • define a new planning zone 
• use a new set of operational units 
• define a new road map 

Map Preparation Tool 
(Chapter 4) 

6 Start with the Spatial Scenario Setup if you 
want to add or remove a planning zone or 
operational unit map from the simulation. If 
adding a new map, it must already be in the 
database (or start at step 5). (Chapter 7). 

Spatial Scenario 
Setup Tool 
(Chapter 7) 

7 • create new management systems TELSA Database 
Editor (Chapter 8) 

8 • change any non-spatial component, such 
as natural disturbances, salvage criteria, or 
activity limits 

TELSA Database 
Editor (Chapters 9 to 
11) 

 • change activity constraints TELSA Database 
Editor (Chapter 8) 

9 • create new scenarios or runs based on 
information already in the database 

• change existing scenario selections or run 
instructions 

• initiate a run 

TELSA Database 
Editor and Main 
TELSA Model 
(Chapters 12 to 14) 

10 • carry out a new spatial analysis based on 
existing output 

• change spatial analysis instructions 

Spatial Analysis Tool 
(Chapter 14) and 
TELSA Database 
Editor (Chapter 13) 
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The chapters in this User’s Guide roughly follow the order of the steps 
outlined in the diagram above. 

1.7 Map-Based Information 
TELSA requires map-based information that defines the landscape unit, 
Biogeoclimatic Ecosystem Classification (BEC) variants, planning zones, 
operational units, and vegetation cover polygons. Using this information in 
combination with user-defined parameters, the model generates maps of the 
study area, minimum polygons, and management units. 
 
A landscape unit is divided into BEC variants and planning zones (Figure 
1.3). Each unique combination of BEC variant and planning zone contains 
one or more management units, which in turn is divided into one or more 
minimum polygons, the smallest spatially explicit entity. 
 

 
Figure 1.3. Spatially explicit entities in the landscape. 

1.8 Recent Changes 
A number of changes have been made to TELSA Versions 3.1 and later: 
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Version 3.4 

1. All components of TELSA are now compliant with ACCESS 2000 to 2003; 
TELSA is no longer compliant with ACCESS 97. 

2. There is an option to write the largest output tables to text and thus avoid hitting 
the ACCESS 2GB limit for very large landscapes and long simulation times. 

3. There is an option not to write out transition outputs every time step to minimize 
file size. 

4. When importing pathways users are prompted for the BEC variant to import into, 
rather than having to specify it in the VDDT file. 

5. Time Since Disturbance constraints can now be set on more than one group of 
transitions. 

6. There is a new spatial autocorrelation parameter for Natural Disturbance and 
Activity Groups.  This can be used so that the spread of transition types within 
one of these groups is spatially auto-correlated. 

7. There is a new ‘Succession’ flag for Natural Disturbance Groups.  Groups with 
this flag have different spread behaviour.  They spread only between polygons 
with the same original state class. 

8. The prioritization of large events in the algorithm that starts and spreads natural 
disturbances is now optional. 

9. Rather than using an initiation multiplier map, contagion is initiated for the first 
time step using the LU Polygon States.  Users can determine which state classes 
are contagious at the beginning of the simulation as well as the level of contagion 
for each of these classes. 

10. There is an option now to apply management to patches of vegetation rather than 
in treatment blocks. 

11. Activity Limits can now be applied by activity group rather than by activity type. 

12. Users can now initialize the TSD for polygons on the landscape either by 
randomizing within a specified range or by specifying TSD by LU Polygon and 
TSD Group. 

13. The Run Controls interface has been modified and now includes run start and end 
times. 

14. The user now has control over when the Disturbed Polygon information is 
written to the database. 

 

Version 3.3 

1. A new feature called “Polygon Forcing” is now available.  This feature allows 
users to force state class changes for specific LU polygons at specific time steps 
in a simulation.  It is being used to incorporate external models of petroleum 
industry developments in the boreal forest such as seismic lines and pipe lines. 
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2. Polygons now track both their absolute age and the state based age.  Age rules for 
pathway transitions are now applied to the state based age to ensure that 
pathways developed in VDDT behave in the same way when imported into 
TELSA. 

3. As with VDDT ‘Keep Relative Age’ is now a flag that can be added to each 
disturbance pathway. 

4. Users can now choose to randomize the order of operational unit management 
priorities between Monte Carlo simulations. 

5. Temporal multipliers can now be applied to polygon based attributes. 

6. Spread distance for contagious disturbances is now sensitive to the condition of 
the polygon being spread into. 

7. Users can now optionally add spatial autocorrelation to the type of pathway used 
in a disturbance event as it spreads to similar neighbours. 

8. The probability that a polygon will be a disturbance initiation site is now 
weighted by its area. 

 
Version 3.2 

1. Disturbance spread can now be made sensitive to polygon condition such that 
spread is more likely towards polygons with higher disturbance probabilities than 
other neighbours of the source polygon. 

2. Disturbance spread can now be made sensitive to topography. Users can define 
spread multipliers for disturbance spread as a function of the slope between the 
source and target polygons. 

3. Disturbance spread can now be made sensitive to wind direction. Users can 
define spread multipliers as a function of the difference between the wind 
direction at the time of disturbance (calculated from point 4 below) and the 
direction of spread. 

4. Users can now define and import “wind zone” maps into the model and define 
wind direction distributions for each wind zone (see point 3 above). 

5. Disturbance Groups can now be defined as contagious over time. These 
disturbance groups spread using annual spread distance distributions instead of 
probabilities. Users must define source polygons at initial conditions, the spread 
distance distribution, the infectious time span and any disturbances or 
management activities that may “turn off” infection. 

6. The Study Area Set-up tool now calculates and reads the polygon centroid co-
ordinates into the database for use by the new disturbance spread algorithms. 

7. Users can import “initiation multiplier” maps into the model. These maps are 
used to initiate sources of contagious disturbances at the beginning of a 
simulation. They are also used to modify disturbance initiation probabilities for 
specific polygons on the landscape. 

8. Users can simulate polygon-based attributes. These are attributes of individual 
polygons that change as a function of polygon state, ageing, and disturbance 
history. Users define the rules as to how polygon attributes change over time. For 
example, users could define a polygon attribute called downed woody debris. 
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They would then define the change in downed woody debris as a function of 
polygon state, and age as well as disturbance history. 
 
Improved features 

9. The algorithm that determines management unit sizes within a user-specified 
range has been changed so that the distribution of management unit sizes is more 
uniform. 

10. The Time Since Disturbance (TSD) value for each polygon is now initialised to a 
random value between 0 and 40. 

 
Bug Fixes 
Three bugs found by users have been corrected: 

a. When management unit size ranges were relatively narrow, the distribution 
of management unit size ranges was not independent across Monte Carlo 
simulations of the scenario. 

b. When management systems had overlapping age ranges, the second and 
subsequent activities were not completed correctly 

c. Some activity groups with multiple activities would fail to conduct all the 
activities 

 
 

Version 3.1a 
1. “Reporting Zones” — regions of specific reporting interest that can be created for 

study areas at any time. These regions have no influence on model behaviour 
(Section 4.1.4). 

2. Planning zone maps can now be deleted through the map preparation interface 
(Section 4.1.5). 

3. The number of disturbance incidents in a group can now be constrained either by 
total area disturbed, as was the case in version 3.0, or by the size class 
distribution defined by the user. This prevents the artificial occurrence of many 
small incidents in highly fragmented landscape (Section 9.1). 

4. Different sequences of temporal multipliers can now be applied to different 
Monte Carlo simulations in the same run. These sequences can either be loaded 
from VDDT as MCM files or created in TELSA (Section 9.2). 

5. Different trend multipliers can now be loaded and applied to different planning 
zones (Section 9.3). 

6. Specific minimum and maximum size limits can now be defined for natural 
disturbance groups (Section 9.4). 

7. The GRAPH DISPLAY TOOL now exports graphs and tables to MS Excel (Section 
15.1). 

1.9 Using this Manual 
The User’s Guide has been divided into parts that discuss the major steps 
involved in setting up the model, carrying out runs, and analysing results. 
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Please consult the Table of Contents and the Index to help you find specific 
information. 
 
The User’s Guide uses the following typographical conventions. 
 

Example Description 

drive_letter Italic type indicates a place holder for information you 
must provide, as well as names/text appearing on the 
screen such as the names of fields in dialog boxes. 

setup Bold type indicates text you must type exactly as 
shown. Bold type also emphasises menu options and 
buttons you must choose. 

CLOSE Small caps indicate menus and the names of dialog 
boxes. 
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CHAPTER 2  
Getting Started 

This chapter describes the system requirements, installation instructions, and 
other important information you need to install and run the model. 

2.1 System Requirements 
TELSA is designed to run on high-end personal computers with the 
following minimum hardware requirements: 
 

• a Pentium-class processor of 500 MHZ or faster; 
• a monitor capable of 1024 X 768 resolution — small fonts highly 

recommended; 
• at least 64 megabytes of RAM (128 megabytes is ideal); and 
• a hard disk with 1 gigabytes or more of available space. 

 
If running the system under Windows NT (4.0), you should have a 100-200 
megabytes paging file and at least 64 megabytes of RAM. You should have 
128 megabytes of RAM if your study area includes more than 30,000 
polygons after tessellation. 
 
The amount of free disk space needed will vary according to the type of 
analysis and the number of simulation runs that are conducted. More 
powerful systems will result in increased performance of the software and, as 
with all spatially-explicit models, a large amount of free disk space is highly 
recommended. External data storage options such as a one gigabyte Jaz drive 
or tape drive will give you greater flexibility. 
 
The model runs under a 32-bit operating system such as Windows NT (4.0), 
95 or 98. You must have the following software installed on your system: 
 

• ArcView GIS (Version 3.1); 
• ESRI Spatial Analyst (Version 1.0a or higher); 
• the Vegetation Dynamics Development Tool (Version 3.0 or 

higher); and 
• the software included in the TELSA toolbox. 
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It is expected that you have some basic familiarity with ArcView. 

2.2 Installation Instructions 
These instructions assume that you received TELSA on a CD or received it 
as a single install pack. If you did not, please contact ESSA for specific 
installation instructions. 

To install TELSA: 
1. Insert the CD into your CD-ROM drive. 
2. Go to the START menu and select Run. 
3. Type in the drive letter of the CD-ROM drive and type: 

Setup.exe. 
4. Follow the instructions in the setup program. 

 
TELSA will be installed, by default, in the C:\TELSA directory. You can 
change this default directory during the setup process. The TELSA toolbox 
will be distributed into several sub-directories. The setup program will also 
create a set of icons on the PROGRAM menu. 

2.2.1 ODBC Setup 
When TELSA is installed, an Other DataBase Connection (ODBC) User 
Data Source is created which stores information about how to connect the 
main TELSA database to the TELSA programs. This is required so that your 
system will know where to access the TELSA data files. You will not be able 
to use any of the TELSA tools unless this connection has been established. If 
the ODBC is not set up correctly after installation it is easy to set up 
manually. 

To set up the ODBC driver: 
1. Open up the CONTROL PANEL by selecting Settings from the 

START menu. If you are running Microsoft Windows 2000 or 
XP, click on the ADMINISTRATIVE TOOLS icon. 

2. Double-click on the ODBC icon (For 2000/XP click on the Data 
Sources (ODBC) icon). All installed user data sources will be 
listed. 

3. Click Add. You will be asked to select which of the installed 
ODBC drivers you want to use. Select the Microsoft Access 
Driver and click Finish. 

4. Enter TELSA_DB in the Data Source Name field and enter a 
description of the database in the Description field. 

5. Click Select and then locate and select the TELSA database file 
on your computer. Click OK to establish the ODBC. 
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A database file called Totblank.mdb is installed with TELSA. If you ever 
change the name of your TELSA database or move it to a different directory 
or want to use a different database you will need to re-configure the ODBC 
driver. 

To configure the ODBC driver: 
1. Open up CONTROL PANEL by selecting Settings from the START 

menu. If you are running Microsoft Windows 2000 or XP, click 
on the ADMINISTRATIVE TOOLS icon. 

2. Double-click on the ODBC icon (For 2000/XP click on the Data 
Sources (ODBC) icon). All installed database drivers will be 
displayed. 

3. Double-click on the TELSA_DB user data source. 
4. Click Select and then find the TELSA database file on your 

computer. Click OK to establish the ODBC. 

2.3 Technical Information 

2.3.1 The TELSA Database 
You have been provided with a database file called Totblank.mdb which 
contains all of the data tables used to run the model. Any time you save your 
changes while working, the database is updated with the new information. 
 
It is therefore a good idea to create a copy of this database in case you ever 
want to use TELSA for another area and start with a generic database. 
 
You can rename your database to anything at anytime but you must 
reconfigure the ODBC driver to the renamed database by following the steps 
in Section 2.2.1. 
 
If you move your maps from one directory to another, there are 6 tables 
containing pathways for maps that will need to be updated. This can be done 
directly in Microsoft Access 2000 or later. The tables are: StudyArea, 
LUMap, PZMap, OperationalUnitMap, RoadMap and (occasionally) 
SpatialAnalysisMapOutput. 

Maximum Database Size 
Access 2000 constrains the size of a single database to 2 gigabytes. The size 
of the landscape unit, i.e., the number of minimum polygons, the choice of 
the amount and frequency of model output that is stored in the database, and 
the number of simulation runs stored in a database, all affect its final size. 
When simulating large landscape units, users need to exercise caution and 
monitor the database size. The database should be compacted in regular 

ESSA Technologies Ltd. 15 



2. Getting Started TELSA User’s Guide V.3.6 

 

intervals (see below). When simulating many scenarios of large landscape 
units it may be necessary to use two or more databases to store model results. 

Compacting the Database 
Any changes to a database can increase the size of the database, cause 
fragmentation, and will use disk space inefficiently. Compacting will 
defragment and decrease the size of the database, rearrange how the database 
file is stored on the hard disk, and increase the database’s efficiency. Because 
this has a significant impact on speed, it is recommended that you compact 
the database upon completion of a run, or before conducting a spatial 
analysis of the model results. 
 
There are two ways you can compact a database—in Microsoft Access or in 
the TELSA Database Editor. 

To compact a database in Microsoft Access: 
1. Open the database in Access. 
2. Select Database Utilities from the Tools menu. 
3. Click on Compact and Repair Database. Depending on the 

size of the database, this may take several minutes. 

To compact a database in the TELSA Database Editor: 
1. Select Programs from the START menu, click on TELSA and 

select Database Editor. The interface will open and the TELSA 
database specified in the ODBC will be available for you to 
work in (Note: You do not have to have the ODBC driver 
pointed to the database you want to compact. You can open a 
different TELSA database by selecting New Database from the 
File menu.). 

2. Select Compact DB from the File menu. This may take several 
minutes. When the hourglass disappears the compact is 
complete. 
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Note: 

You must have free disk space equal to the size of the uncompacted database, 
as Access creates a back-up copy of the database prior to compacting. 

If you compact a database in the TELSA Database Editor, this back-up copy 
(compact.bak) is created in your TELSA Setup directory and can later be 
deleted. 

Updating an Older Database 
If you want to use a database other than the one that is installed with TELSA 
Version 3.1a, you will need to update the older database. This ensures that 
the database you are using will work with this version of TELSA. 

To update a database: 
1. Start the TELSA Database Editor (If the ODBC driver is 

pointed to the desired database, the Editor will prompt you to 
update the database). 

2. If the ODBC driver isn’t pointed to the database you want to 
update, select New Database from the File menu. 

3. Select Update DB from the File menu. A message will appear in 
the lower left hand corner indicating the status of the update. 
Follow any on-screen instructions. When complete, a message 
will appear. Click on the OK button. 

 
An old version of your database is saved in the C:\TELSA\Setup directory, 
with the name original.mdb. 

2.3.2 Backing up Your Work 
We suggest that you back-up your work on a regular basis. You should also 
retain the original installation disks in case you need to reinstall any model 
component. 

2.4 Getting Help 
You can answer many of your questions about TELSA by consulting the 
index of this User’s Guide. Technical support questions can also be 
addressed to Don Robinson or Leonardo Frid at the Vancouver office of 
ESSA Technologies Ltd.: 
 

Telephone: (604) 733-2996 
Fax: (604) 733-4657 
E-mail: drobinson@essa.com; lfrid@essa.com 
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We are very interested in your comments and feedback. Your suggestions 
will enable us to fine-tune the development of this model. 
 
Additional information about TELSA and the Vegetation Dynamics 
Development Tool (VDDT) can be found in the following documents: 
 

1. TELSA Detailed Model Description (June 2003); and 
2. VDDT User’s Guide (Version 4.4a – May 2003). 

Documentation of results from the application of TELSA to case studies will 
be forthcoming. A list of publications is provided in Chapter 16. 
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CHAPTER 3  
Initialising a Blank Database 

The basic installation of TELSA comes with a blank database. The database 
is set up so that you can start adding your specific information. The database 
is called “Totblank.mdb” and can be found in the directory 
…\TELSA\Database. It is recommended that you copy and rename this 
database before making any changes to it. 
 
The TELSA Database Editor and the other TELSA tools are used to add and 
edit information in the database. Unlike previous versions of TELSA, you 
will not need to work directly in Microsoft Access. 

To open the TELSA Database Editor: 
1. Select Programs from the START menu, click on TELSA and 

select Database Editor. The interface will open and the 
TELSA database specified in the ODBC will automatically be 
available for you to work in. 

 
This chapter describes all the steps required, in the order they need to be 
performed, to set up a blank database for use with TELSA. 

3.1 VDDT Files 
There are a number of files used by VDDT and files exported from VDDT 
for TELSA that contain information that can be imported into the database. 
There are two ways to do this: 
 

• import each file individually as you work through the steps in this 
chapter (recommended); or 

• import all or some of the information at once by using the VDDT 
project (*.prj) file. 

 
The project file contains a list of all the types of files used by VDDT, as well 
as various parameter values (such as the number of timesteps, or whether 
multipliers are turned on, etc.). The project file stores the following 
information such as names and pathways of *.txt files and attributes that can 
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be used in TELSA. For more information on project files, see the VDDT 
User’s Guide. 
 
There are three different files that contain data exported from VDDT for 
TELSA: 
 

• *.tx1 – Succession pathways (Section 3.8.2 Succession 
Pathways). 

• *.tx2 – State class information (Section 3.4.2 – State Classes). 
• *.tx3 – Disturbance pathways (Section 3.8.3 Disturbance 

Pathways). 
 
These files are accessed from within the applicable screen. Additionally, 
there are seven VDDT files from which TELSA can currently import 
information: 
 

• cover.txt or coverc.txt (abbreviations vs. full names) – contains 
cover type information (see Section 3.3.2 Cover Types). You can 
only import one of these two files. 

• structur.txt – contains information on structural stages (see 
Section 3.4.1 Structural Stages). 

• distcode.txt – contains information on disturbance codes (see 
Section 3.6.1 Disturbance Types). 

• *.att – contains the attribute information. 
• *.nse – contains the temporal multipliers (see Section 9.2 

Temporal Variations). 
• *.trd – contains the trend multipliers (see Section 9.3 Trend 

Multiplier). 
 
These files can be read from within the applicable screen, or they can be 
loaded all at once. 

To load the VDDT files: 
1. Start the TELSA Database Editor. 
2. Select Load All VDDT files from the File menu. 
3. Select the directory and *.prj file (the default is C:\VDDT) and 

click on the Open button. The LOAD VDDT FILES dialog box 
will open. 
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The LOAD VDDT FILES dialog box lists all the information you 
may want to import into the database. There are a number of 
options available here: 
 

• You can select or deselect a feature by clicking once in 
the checkbox to the left of it. Note that when you select a 
feature, the pathway and file name appears in the File 
field. A message in the File field will indicate if a feature 
isn’t available. 

• If the file you want is in a different location then 
indicated in the File field, click on the Browse button and 
select the appropriate pathway and file name. 

 
• You can reduce the list to view only the selected features 

by clicking in the checkbox next to Selected Only. 
4. Click on the Load button when you have finalised your list of 

features to import. A number of dialog boxes will appear. Follow 
the on-screen instructions. A confirmation message will appear 
when complete. 
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3.2 Ecological Strata 
The simulated landscape is divided into one or more ecological regions. 
These are called “Biological Ecosystem Classification Variants” (or “BECs”) 
in British Columbia and TELSA, and are similar to potential vegetation types 
(PVTs) in VDDT. You need to define one or more BEC Variants, some 
grouping of them, and related seral stages. When defining the groupings 
(Natural Disturbance Types (NDT) and BEC Zones) remember that the seral 
stage definitions will be based on the groupings, not on the individual BECs 
(unless each group contains only one BEC). 

3.2.1 Defining BEC Variants 

BEC Variants 
BEC Variants represent different ecological units and are used throughout 
the model. Pathways, probabilities, and management can all vary by BEC 
variant. BEC variants correspond to PVTs in VDDT. 

Natural Disturbance Types (NDTs) 
NDT stands for “Natural Disturbance Type.” In BC, NDTs are groupings of 
BEC Variants that have similar disturbance frequencies. In TELSA, NDTs 
are used for reporting purposes only. Some must, however, be defined. 
 
When adding a new NDT to the database, you can be as detailed or as simple 
as you like. For example, you can simply make an NDT that is applicable for 
all BECS, or you can be specific and call each BEC a different NDT, or you 
can create groupings for the BECs. This last case is useful for grouping the 
results in the various tables or graphs. 

BEC Zones 
As with NDTs, BECs can also be grouped into zones. BEC zones are not 
used in the model in any way except as a way of determining seral stage 
definitions (see Section 3.2.2 Seral Stages). At the extremes, all BECs can be 
assigned to the same zone or each BEC can be called its own zone. The 
distinction will come when determining the seral stage definitions. 
 
The BEC VARIANTS DATABASE dialog box allows you to add new BEC 
Variants, NDTs and BEC Zones and edit or delete existing BEC Variants. 
You can only create a new NDT or BEC Zone if you are creating a new, or 
editing an existing BEC Variant. 
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Note: 

The number that is used for the BEC Variant should be the same as the 
corresponding PVT number in VDDT. When creating the VDDT files, either 
change the PVT number before exporting the files, or edit the files before 
importing them into the TELSA database. The BEC Variant number cannot 
be changed through the interface. 

 

To open the BEC VARIANT DATABASE dialog box: 
• From the Definitions menu, select BEC Variants. For each BEC 

variant, the table lists the NDT and BEC zone. 
 

 
You can sort the list of BEC variants by BEC ID, Name, NDT or BEC Zone 
by simply clicking once on the heading of the column you would like to sort 
by. 

To create a new BEC Variant: 
1. Click on the New button. 
2. Type in the name of the BEC Variant (maximum 50 characters). 
3. In the NDT field, either: 

• create a new NDT by typing in the name; or 
• select an existing NDT from the drop-down list. 

4. In the BEC Zone field, either: 
• create a new BEC Zone by typing in the name; or 
• select an existing BEC Zone from the drop-down list. 

5. When you are done, click on the OK button. If you added a new 
NTD or BEC Zone, a confirmation message will appear asking 
whether or not you want to create it. 
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To edit an existing BEC Variant: 
1. Select the BEC Variant you want to edit by clicking once on the 

its BEC ID. The BEC ID will be highlighted. 
2. Click on the Edit button and make the desired changes. 

3.2.2 Defining Seral Stages 
Seral stages need to be specified for all new BEC variants. Once the BEC 
Variant groupings have been defined, the age-class definition for seral stages 
can be used. 
 
At this point in the model development, seral stages are used only for output 
purposes and for AHA cutting selection. If you want to view output by seral 
stage, you must have four seral stages. The database comes with four default 
seral stages definitions (1=early, 2=mid, 3=mature, 4=old). It is 
recommended that you work with these four, or a subset. You will need to 
define the maximum age for each seral stage. 

To define Seral Stages: 
1. From the Definitions menu, select Seral Stages. 
2. Select a BEC zone and NDT from the drop-down list boxes. If a 

BEC variant is present in that combination of BEC zone and 
NDT, the name of the BEC variant is displayed in the Applicable 
BEC Variants field and data are displayed in the Seral Stage 
Definitions table. 

 
3. You can modify the upper age of any seral stage by clicking Edit 

and typing over the existing values. 
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4. When done, click Save to save your changes to the database or 
click Restore to cancel your changes and return the values to the 
original amounts. 

5. Click Close when you have finished working with this screen. 

3.3 Cover Types 
Cover type refers to a defined category of land coverage such as vegetation 
(i.e., Spruce/SubAlpineFir), water or barren rock. These can be defined in 
VDDT or in TELSA, and they are part of the basis for State Classes in 
TELSA. Besides defining state classes, Cover Types are used in many ways 
in the model: 
 

• for grouping polygons for management; 
• for specifying salvage options; 
• for spatial analyses; and 
• in graphs or maps. 

 
The original cover types, as well as their groupings for each of these 
purposes, can be defined using various options in the TELSA Database 
Editor. 

3.3.1 Cover Type Grouping for 
Management and Salvage 

There are two different groupings for management purposes that need to be 
defined before the individual cover types can be assigned. One of these is 
used for salvage logging and the other for management. For salvage logging, 
you may want to group cover types by whether or not you will salvage them. 
For example, different types of cover hit by mountain pine beetle will have 
different levels of devastation—some you may want to salvage and some not. 
Cover types can also be grouped together in one salvage type. In this step 
you create the group names to assign to cover types in Section 3.3.2. 

To define the cover type grouping for salvage: 
1. From the Definitions menu, click on Cover Type Groups and 

select Cover Type Salvage Groups. 
2. Click on the Add button and type the name of the group you 

want to create. 
3. Click on the Close button. 

 
For example, if you feel that salvage will be done in any type of cover (given 
a particular disturbance, planning zone, stand age, and time delay), then 
define a group that will apply to all cover types. Alternatively, if you feel that 
some cover types are treated very differently (i.e., not salvaged at all for 
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some disturbances) then define different groups. Note, however, that each 
cover type can only be in a single group for all salvage activities. 
 
You may want to group certain cover types to ensure that they stay together 
in a single management unit. For example, suppose Douglas Fir and Cedar 
could never be managed together. You would create two management 
groups, one for Douglas fir and one for Cedar. This is an important step and 
you should document it. Unless you have good reason to never manage two 
cover types together it is recommended that you include all cover types in a 
single “cover type management group.” Otherwise the size and location of 
management units may be overly constrained. A better way of defining what 
activities can happen to what cover types is through the VDDT pathways 
(See Section 3.8). 

To define the cover type grouping for management: 
1. From the Definitions menu, select Cover Type Management 

Group. 
2. Click on the Add button and type the name of the group you 

want to create. 
3. Click on the Close button. 

 
In both cases, ensure that you have a group named “All cover types”. You 
will assign each cover type to a management group and a salvage group in 
the next section. 

3.3.2 Cover Types 
The individual cover types are based directly on the VDDT files “coverc.txt” 
or “cover.txt” (depending whether you want to use the abbreviations 
(coverc.txt) or the full names (cover.txt)). The information from these files 
will be used in the table “CoverType.” The first column of the file 
corresponds to the column “CoverTypeID,” and the second column of the 
file corresponds to the column “Name.” 
 
The TELSA Database Editor allows you to import this information directly 
from the VDDT *.txt file. If you already imported the cover type information 
along with other files you should check to verify that the information was 
imported correctly. You can also add new cover types such as lakes, 
grasslands, and other vegetation areas to the database. 
 
In addition to the ID and name mentioned above, a cover type contains 
information on the salvage group (Cover Type Salvage Group column) and 
the management group (Cover Type Management Group column). Defaults 
for these two columns are automatically assigned when you import cover 
type information from the *.txt file. This will need to be changed by the user 
(see To create a new Cover Type below). 
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To import the Cover Type file: 
1. From the Definitions menu, select Cover Types. 

 

2. Click on the VDDT File button. 
3. Select the file and click on Open. A confirmation message will 

appear when import is complete. 
4. Select the salvage group and management group from the 

drop-down lists. 
5. When done, click Save to save your changes to the database or 

click Restore to cancel your changes. 

To create a new Cover Type: 
1. From the Definitions menu, select Cover Types. 
2. Click on the New button. A new row appears at the bottom of the 

list with a Cover Type ID that is assigned by the Editor based on 
the last number in the database. It is highly recommended that 
you keep this number. 

3. Type in the Name of the cover type. 
4. Select the cover type group and management group from the 

drop-down lists. 
5. When done, click Save to save your changes to the database or 

click Restore to cancel your changes. 

3.3.3 Cover Type Grouping for Output and 
Spatial Analysis 

Once the cover types are imported, they can be grouped again into primary 
and secondary groups that can be used for output maps, graphs, and spatial 
analysis. For this, any number of groups can be created and cover types can 
belong to more than one group. 
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A primary group should be a high level grouping such as “Individual types” 
or “Leading species.” The easiest grouping to use to start is by individual 
types. A secondary group is a subgroup from the primary grouping. For 
example, if the primary group was “Leading species,” you may define groups 
called “Douglas-fir,” “Ponderosa pine,” etc. If the primary group was 
“Individual types” this table would just redefine all the main cover types. 
 
The cover type information described in this step is used only for output 
display purposes and with the spatial analyst. If you do not wish to see maps 
or graphs by cover types, and you do not wish to produce information on 
patch size distribution or interior habitat, you do not need to define any 
primary or secondary groups. 
 
If you wish the spatial analyst to ignore differences between cover types, 
make sure you define a group that places all cover types into the same 
secondary group. 
 
You can create new primary and secondary groups or copy, edit and delete 
existing groups. At least one secondary group must be defined before 
creating the first primary group. 

To define secondary cover type groups: 
1. From the Definitions menu, select Cover Type Groups and 

click on Secondary Groups. 

 
2. Click on the New button. 
3. Type in the name of the group. 
4. Select the cover types for the subgroup from the Available Cover 

Types field and click on the 
button to add them to the Applied field. You can select multiple 
groups by holding down the SHIFT (a range) or CTRL 
(individual) keys and clicking on the desired groups. 
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To define primary cover type groups: 
1. From the Definitions menu, select Cover Type Groups and 

click on Primary Groups. 
 

 
 

2. Click on the New button. 
3. Type in the name of the group. 
4. Select the secondary groups to be subgroups from the Available 

Secondary Groups field and click on the 
button to add them to the Applied field. You can multiple select 
groups by holding down the SHIFT (a range) or CTRL 
(individual) keys and clicking on the desired groups. 

3.4 State Classes 
State classes are combinations of structural stages and cover types. All 
polygon information and transition information must use a valid state class. 

3.4.1 Structural Stages 
A structural stage relates to the vegetation structure of an area (e.g., high or 
low grasses, single or multi-storied tree cover, etc.). The structural stages in 
TELSA are directly comparable to the VDDT file “structur.txt”. Column 1 of 
the file corresponds to the column “StructuralStageID” and column 3 of the 
file corresponds to the column “Name” in the table. 
 
The TELSA Database Editor allows you to import this information directly 
from the structur.txt file. If you already imported the structural stage 
information along with other files you should check to verify that the 
information was imported correctly. You can also add new structural stages 
to the database. 
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To import the structur.txt file: 
1. From the Definitions menu, select Structural Stages. 

 
2. Click on the VDDT file button. 
3. Select the file and click on Open. A confirmation message will 

appear when import is complete. 
 

To create a new Structural Stage: 
1. From the Definitions menu, select Structural Stages. 
2. Click on the New button. A new row appears at the bottom of the 

list with a Structural Stage ID that is assigned by the Editor 
based on the last number in the database (not including the 
placeholder 99—undefined). 

3. Type in the name of the Structural Stage. 
4. When done, click Save to save your changes to the database or 

click Restore to cancel your changes. 

3.4.2 State Classes 
State classes define unique combinations of structural stage and cover type. 
The state class information is produced by VDDT when the option “Export 
for TELSA” is used. The state classes are contained in the file with the 
extension “TX2.” This file can be directly imported into the table 
“StateClass” using the TELSA Database Editor. You can also add new state 
classes to the database, such as lakes and rocky outcroppings. 
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To import the *.tx2 file: 
1. From the Definitions menu, select State Classes. 
 

 
2. Click on the VDDT file button. 
3. Select the file and click on Open. A confirmation message will 

appear when import is complete. 
4. Review the Projectable field. All state classes are projectable by 

default. Ensure it is checked on if you want the state class to be 
eligible for disturbances or management. The model will ignore 
non-projectable polygons. However, the Map Display Tool will 
recognise the different non-projectable id’s and these can be 
mapped. See the Results section (Chapter 15) for details 

5. Review the UseInAgeClass field. All state classes are used in age 
classes by default. Ensure it is checked on if the state class is 
projectable and if you want it to have the potential to get older 
and become old growth. For example, a grassland might burn but 
it will not become old growth and thus you would not want it to 
be used in age class calculations. 

Note: 

If some state classes are already in the table and more are being imported 
some errors may occur. These errors occur when there are state classes that 
exist in more than one VDDT diagram. Since the table can contain only one 
instance of a state class, the duplicate one will produce an error message that 
can be ignored. 
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To create a new State Class: 
1. From the Definitions menu, select State Classes. 
2. Click on the New button. A new row appears at the bottom of the 

list with a State Class ID that is assigned by the Editor based on 
the last number is the database (not including the placeholder 
999999—undefined). 

 

 
3. Type in the name of the State Class. 
4. Select the cover type and structural stage from the drop-down 

lists. 
5. Check the Projectable field if you want the state class eligible 

for disturbances or management. All state classes are projectable 
by default—meaning they will be tessellated (Chapter 6). The 
model will ignore non-projectable polygons. However, the Map 
Display Tool will recognise the different non-projectable id’s 
and these can be mapped. See the Results section (Chapter 15) 
for details 

6. Check the UseInAgeClass field if the state class is projectable 
and if you want it to have the potential to get older and become 
old growth. For example, a grassland might burn but it will not 
become old growth and thus you would not want it to be used in 
age class calculations. All state classes are used in age classes by 
default. 

7. When done, click Save to save your changes to the database or 
click Restore to cancel your changes. 

3.5 Effects of Disturbances 
Each disturbance can have an effect on the state class, the age, the volume, or 
the amount of time in the class. Effects on state class and the time in a class 
are defined using pathways or “transitions” (Section 3.8). Effects on the age 
of a polygon (other than setting the age back to 0) or the volume in a polygon 
must be accomplished by defining “effects.” For example, a partial cut will 
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not completely reset the age of the stand, but it may remove the older trees 
with the result that the stand behaves like a younger stand. In this case, you 
may want the model to change the age of the polygon accordingly. 
 
You must define an effect for each disturbance type. Effects are defined 
using multipliers. They are primarily used for partial cutting. In the model, 
volume effects take precedence over age effects. When using volume effects, 
the age effects are totally ignored. This is because the model changes the 
volume, and then resets the age to the age that would be expected from the 
volume-age curve. If you are not using a volume curve (see Section 3.9 for 
more information on volume), set the volume effects multiplier to 1 so that 
you see age effects in your results. 

3.5.1 Effect Groups 
Before creating age or volume effects scenarios you need to define one or 
more effect groupings. 

To create Effect groups: 
1. From the Other menu, select Effects and click on Effects. 

 
2. Click on the New button. A new row appears at the bottom of the 

list with an Effect ID that is assigned by the Editor based on the 
last number in the database. 

3. Type in the name of the effect in the Name field. Examples of 
names could be: “no effect;” “30% reduction;” or “60% 
reduction.” 

4. When done, click Save to save your changes to the database or 
click Restore to cancel your changes. 
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3.5.2 Age Effects 
An age effects scenario allows you to define effects on the age of a polygon. 
Age and volume effects are organised into groups. You can define one or 
more groupings of effects on age. Each age effects scenario contains a list of 
effect groupings (as defined above in Section 3.5.1) and an age multiplier. 

To add an Age Effects scenario: 
1. From the Other menu, select Effects and click on Age Effects. 

 
2. Click on the New button. 
3. Type in the name of the new scenario and click on OK. 
4. Optional. Type in a description of the scenario in the 

n the Add Row button. A new row appears in the Values 

e Effect group from the drop-down list in the Effect 

7. ber in the AgeMultiplier column. 
For ex

eMultiplier 

Description field if you require more detail. 
5. Click o

field. 
6. Select th

column. 
Type in a num

ample: 

Effect Ag

No Effect 1 

30% Reduction 0.7 

60% Reduction 0.4 

8. When done adding rows, click Save to save your changes to the 
database or click Restore to cancel your changes. 
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3.5.3 Volume Effects 
A volume effects scenario allows you to define effects on the volume in a 
polygon. If you are not using a volume curve, set the volume effects 
multiplier to 1 so that you see age effects in your results. As with Age effects 
scenarios, you can define one or more groupings of effects on volume. Each 
scenario contains a list of Effect groupings (as defined above in Section 
3.5.1) and a multiplier. 

To add the Volume Effects information: 
1. From the Other menu, select Effects and click on Volume 

Effects. The dialog box is similar to the AGE EFFECTS SCENARIO 
dialog box. 

 

 
 
2. Repeat steps 2 through 8 described for Age Effects. 

Reminder: 

When using volume effects, the age effects are totally ignored. This is 
because the model changes the volume, and then resets the age to the age that 
would be expected from the volume-age curve if the polygon has the new 
volume. 
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3.6 Disturbances 
Disturbances are defined as anything that affects the state of the polygon 
aside from ageing or succession. All disturbances are classified into three 
categories: 
 

1. Natural disturbances; 
2. Activities; or 
3. Salvage. 

 
In VDDT, all activities and disturbances are assigned an ID number. These 
same numbers are used in TELSA, with some additional stratification. You 
must first import disturbance types from VDDT and/or add your own (3.6.1). 
Then you can import/add natural disturbances, activities and salvage (3.6.2). 

3.6.1 Disturbance Types 
The database table “DisturbanceType” contains the basic information from 
the VDDT file “distcode.txt.” Column 1 of the file corresponds to the column 
“DisturbanceTypeID” in the table, and the last column of the file corresponds 
to the column “Name” in the table. The TELSA Database Editor allows you 
to import this information directly from the distcode.txt file. If you already 
imported the disturbance information along with other files you should check 
to verify that the information was imported correctly. You can also add new 
disturbance types to the database. 

To import the distcode.txt file: 
1. From the Definitions menu, select Disturbance Types. 

 

. A confirmation message will 
appear when import is complete. 

2. Click on the VDDT File button. 
3. Select the file and click on Open
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To create a new Disturbance Type: 
1. From the Definitions menu, select Disturbance Types. 
2. Click on the New button. A new row appears at the bottom of the 

list with a Disturbance type ID that is assigned by the Editor 
based on the last number is the database. This number can be 
changed now, but once saved, it can’t be changed again. 

3. Type in the name of the Disturbance Type. 
4. When done, click Save to save your changes to the database or 

click Restore to cancel your changes. 

3.6.2 Natural Disturbances, Activities, and 
Salvage 

Unlike VDDT, TELSA requires that each disturbance is explicitly defined as: 
 

• an activity (i.e., management, that will occur as part of an age-
based schedule); 

• a natural disturbance (that will occur based on probabilities and 
size class distributions); or 

• salvage (that will occur after a natural disturbance, and not as part 
of an activity schedule). 

 
Once the disturbance types are added/imported, you need to assign each one 
to one of the above three categories and select its effects and efficiencies. 
 

Note: 

Partition disturbances based on how you want them simulated. For example, 
if you want your clearcuts to be distributed randomly across the landscape 
based on probabilities and size class distributions, then define them as a 
Natural Disturbance. 
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To assign Disturbance Types: 
1. From the Definitions menu, select Partition Disturbance 

Types. 
 

 
2. Select the disturbances from the Disturbance Type field and 

click either the N>, A> or S> buttons to add them to the 
appropriate field on the right side of the screen. You can multiple 
select disturbances by holding down the SHIFT (a range) or CTRL 
(individual) keys and clicking on the desired groups. 

3. When done, click Save to save your changes to the database or 
click Restore to cancel your changes. 

 
When you partition the disturbance types, efficiencies and effects are 
automatically assigned as 1 and “no effect” respectively. Efficiency 
represents how much of the disturbance contributes to the target area, or is 
reported as removed. For example, if the efficiency is 0.9, then only 90% of 
area affected by the disturbance counts towards the disturbed area or 90% 
volume is recorded as being affected. It is recommended that you use an 
efficiency of 1. Effects are described in Section 3.5. 
 
If you want to create a new disturbance type or change an existing one, you 
need to select Natural Disturbance Types, Activity Types and/or Salvage 
Types from the Definitions menu. 
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To create a new Natural Disturbance Type: 
1. From the Definitions menu, select Natural Disturbance Types. 
 

 
 bottom of the 

target area, or is 

rbance counts towards the 
disturbed area or 90% volume is recorded as being affected. It is 

 
he manner in which you edit or add new disturbance types is the same for 

each type. You can create or edit activity or salvage types by selecting 
 Types or Salvage Types from the Definitions menu and repeat 

through 6. 

2. Click on the New button. A new row appears at the
list with an ID that is assigned by the Editor based on the last 
number in the database. You can accept this number or type in a 
new number. Once saved this number can’t be edited. 

3. Type in the name of the natural disturbance type. 
4. Select the type of disturbance and effect from the drop-down list 

in the Disturbance Type and Effect fields. 
5. Type in a number for the efficiency. Efficiency represents how 

much of the disturbance contributes to the 
reported as removed. For example, if the efficiency is 0.9, then 
only 90% of area affected by the distu

recommended that you use an efficiency of 1. 
6. When done, click Save to save your changes to the database or 

click Restore to cancel your changes. 

T

Activity
steps 2 
 

Note: 

The Activity Types table has an additional column called ApplyGreenup. 
Every activity has a flag saying whether or not green-up potentially applies 
to this activity. If the flag is yes, and if the scenario specifies green-up, then 
the model will make sure that green-up rules are met before managing a unit 
with that activity type. If the flag is no or the scenario says no green-up 
(Chapter 12), then the green-up rules will not be checked before managing. 
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Note: 

The Salvage Types table has an additional column called Priority. This 
feature is not currently used, so ensure there is a 1 in this column. 

3.6.3 Grouping Activities and Natural 
Disturbances 

Part of TELSA’s flexibility means that you can access and edit how activities 
and disturbances are grouped. 

Grouping Activity Types 
Activity groups are used in management systems, for assigning activity 
constraints, and for graphing or mapping output. An activity group is made 
up of one or more activity types. For example, an activity group called CC 
Sum/Win may be made up of the activity types summer clearcut and winter 
clearcut. Activities may belong to one or more groups. The TELSA database 
comes with a default group called Release, which contains the Release 
Activity Type. The “Release Group” should not be edited. You need not add 
the release activity to any other group. You may want to create, edit or delete 
other existing groups. 

To create a new Activity type group: 
1. Select Activity Groups from the Definitions menu. 

 
 

2. Click on the New button. A new dialog box will appear. 
3. Type in the Group name. 
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4. Enter an autocorrelation value between 0 and 1.  An 
autocorrelation value of zero means that within a treatment block 
of the same original vegetation state, the occurrence of activity 
type pathways within that activity group will be based on their 
probability.  An autocorrelation value of one means that 
polygons within a treatment block with the same original 
vegetation will all have the same activity type pathway as the 
first polygon that gets treated.  To find out more about the 
autocorrelation parameter, please see the Model Description 
document. 

5. Select the activity types from the Available Activity Types 
field and click on the  button to add them to the group. To 
remove them from the group, select them and click on the  
button. You can select multiple activity types by holding down 
the Shift (a range) or Ctrl (individual) keys and clicking on the 
desired types. 

6. When done, click on OK to return to the ACTIVITY GROUPS 
dialog. 

 
On the ACTIVITY GROUPS dialog, click on the activity Group names to view 
the corresponding Applied Activity Types. You can copy or edit an existing 
group. As when you create a new group, a new dialog box will appear from 
which you can select or deselect various activity types to assign them to the 
selected activity group. 
 
You can also delete an activity group by selecting the group and clicking 
Delete. However, you cannot delete a group if it is linked to a record in the 
database. 

Grouping Natural Disturbance Types 
Natural disturbance groups are used within the model when carrying out 
natural disturbances and can be used for both mapping and graphing results. 
A natural disturbance group is made up of one or more disturbance types. For 
example, the natural disturbance group Fires may be made up of the several 
types of fires. Note that a disturbance may only belong to one Natural 
Disturbance Group (unlike Activities). You can also create, edit, or delete 
existing groups. 
 

Note: 

The model simulates natural disturbances by group not by type. Thus, groups 
should combine types that could be lumped together in a single incident. 
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To create a new Natural Disturbance type group: 

 
 

1. Select Natural Disturbance Groups from the Definitions 
menu. 

2. Click on the New button. A NATURAL DISTURBANCE GROUP – 
NEW dialog box will appear. 

 
3. Enter a Natural Disturbance Group name. 
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4. Enter an autocorrelation value between 0 and 1.  An 
autocorrelation value of zero means that within a natural 
disturbance event affecting polygons of the same original 
vegetation state the occurrence of natural disturbance type 
pathways within that natural disturbance group will be based on 
their probability.  An autocorrelation value of one means that 
polygons within a natural disturbance event with the same 
original vegetation will all have the same natural disturbance 
type pathway as the initiation polygon.  To find out more about 
the autocorrelation parameter, please see the model description. 

5. If this is a succession type group, click in the Succession box to 
enter a checkmark there.  Succession type groups can only 
spread between polygons of the same original state class. 

6. Select the natural disturbance types from the Available Types 
field and click on the  button to add them to the group. To 
remove them from the group, select them and click on the  
button. You can select multiple disturbance types by holding 
down the Shift (a range) or Ctrl (individual) keys and clicking 
on the desired types. 

7. When done, click OK to return to the NATURAL DISTURBANCE 
GROUPS dialog. 

 
On the NATURAL DISTURBANCE GROUPS dialog, click on the natural 
disturbance Group names to view the corresponding Applied Disturbance 
Types. You can copy or edit an existing group. As when creating a new 
group, a dialog box will appear from which you can select or deselect various 
disturbance types to assign them to the selected disturbance group. 
 
You can also delete a disturbance group by selecting the group and clicking 
Delete. However, you cannot delete a group if it is linked to a record in the 
database. 

3.7 Time Since Disturbance (TSD) 
Groups 
TSD stands for Time Since Disturbance. It relates to the probability of a 
pathway occurring given that it has been a specified number of years since a 
disturbance has occurred. The TSD group defines the disturbance. For 
example, a TSD group may contain two disturbances—an underburn and a 
thin from below. The wildfire underburn will only occur if it has been 30 
years since the disturbance thin from below occurred. Please see the VDDT 
User’s Guide (Beukema, Kurz and Pinkham 2002) for more information. 

To define TSD groups: 
1. From the Definitions menu, select TSD Group. 
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2. Click on the New button. A new dialog box will appear. 
3. Type in the Group name. 
4. Select the disturbance types from the AVAILABLE 

DISTURBANCE TYPES field and click on the 
button to add them to the group. To remove them from the 
group, select them and click 
on the button. You can multiple select by holding down the 
SHIFT (a range) or CTRL (individual) keys and clicking on the 
desired types. 

 
Click on the TSD group names to view the corresponding disturbance types. 
You can copy or edit an existing group. As when creating a new group, a 
dialog box will appear from which you can select or deselect various 
disturbance types to assign them to the selected TSD group. 

3.8 Pathways 
Pathway information includes: 
 

• Pathway scenarios; 
• Succession pathways; and 
• Disturbance pathways. 

 
The pathway transition information is created by VDDT when using the 
option to EXPORT FOR TELSA. Again, it is important to ensure that the PVT 
number in VDDT corresponds to the BEC number in TELSA. 
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Note: 

VDDT only prints the current VDDT management region. If you are using 
multiple regions, ensure that different VDDT files are created and assigned 
to different planning zones when importing them into the database. 

3.8.1 Pathway Scenario 
The succession pathways and disturbance pathways are combined together 
into a “Pathway Transition Scenario.” This scenario must be created before 
you can create the pathways. 

To create a new pathway scenario: 
1. From the Definitions menu, select Pathways to open the 

PATHWAYS dialog box. 

 
2. Click New; this action opens a CREATE NEW PATHWAY dialog. 
3. Type in a unique name for the new pathway scenario, and click 

OK. 
4. Type in a Description (if desired). 
5. Use the Succession, Disturbance and TSD Groups buttons on 

the PATHWAYS dialog (described in the following sections) to 
add detail to the new pathway scenario. 

Existing pathway scenarios can also be copied or deleted using the 
PATHWAYS dialog.   

To copy an existing pathway scenario: 
1. Select the pathway scenario you wish to copy from the Name 

drop-down list. 
2. Click Copy. 
3. This action opens a NEW SCENARIO dialog where you must 

enter a unique name for the new pathway scenario; click OK. 
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4. Type in a Description (if desired). 
5. Use the Succession, Disturbance and TSD Groups buttons on 

the PATHWAYS dialog (described in the following sections) to 
add detail to the new pathway scenario. 

To delete an unwanted pathway scenario: 
1. Select the pathway scenario you wish to delete from the Name 

drop-down list. 
2. Click Delete. 
3. The selected pathway scenario is removed from the database. 

3.8.2 Succession Pathways 
Succession pathways define the transition from one state class to another 
through ageing and succession. Succession information can be entered by 
importing the file created by VDDT with the extension “tx1.” You can also 
add new succession pathways to the database. 

To import the *.tx1 file: 
1. From the PATHWAYS dialog box, click on the Succession button. 
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2. Click on the VDDT File button. 
3. Select the file and click on Open.  
4. Select the BEC Variant for which you want to import the 

pathways. 
5. A confirmation message will appear when import is complete.  

To create a new Succession Pathway: 
1. From the PATHWAYS dialog box, click on the Succession 

Pathways >> button. 
2. Click on the New button. A new row appears at the bottom of the 

list. 
3. Select the BEC Variant from the drop-down list. 
4. Type the beginning age of the class. 
5. Type the age at which the class begins (Beginning Age). 
6. Type in the number of years in the class. 
7. Select the State Class the pathway will be going from and to 

from the drop-down lists. 
8. When done, click Save to save your changes to the database or 

click Restore to cancel your changes. 

3.8.3 Disturbance Pathways 
Disturbance pathways define the transition between state classes due to 
management or natural disturbances. Disturbance pathways can be entered 
by importing the file created by VDDT with the extension “TX3.” 

To import the *.tx3 file: 
1. From the PATHWAYS dialog box, click on the Disturbance… 

button. 
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2. Click on the VDDT File button. 
3. Select the file and click on Open. You will be asked to select a 

Planning Zone and BEC Variant from a drop-down list to be 
used as a default while loading the pathways. Unless you want 
the pathways to be active only in a certain planning zone, choose 
ALL Planning Zones. If you choose a specific planning zone, 
you will need to load another set of pathways for the rest of your 
planning zones. 

4. Double-check the table after the import. Pay particular attention 
to the columns containing the minimum and maximum ages and 
the AgeReset flag. 

5. Optional. Click on the Reset Age Limits button to remove the 
VDDT age limits. 

6. Double check that the probability for all pathways is between 
zero and 1. For any pathway that you plan to use as a 
management activity rather than a stochastic disturbance the 
probability should be 1. 

To create a new Disturbance Pathway: 
1. From the PATHWAYS dialog box, click on the Disturbance 

button. 
2. Click on the New button. A new row appears at the bottom of the 

list. 
3. Select the Disturbance Type, BEC Variant, Planning Zone, 

and State Classes from the drop-down lists. Unless you want the 
pathway to be active only in a certain planning zone, choose 
ALL Planning Zones. 

4. Type in the change in years in the YearsInClassAdj column. This 
value can either be negative or positive, thus slowing or speeding 
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up the rate of succession. If a pathway returns a polygon to the 
same class and this value is zero, the disturbance will have no 
effect. 

5. Type in the probability (between 0 and 1) and the number of 
years in the class. For any pathway that you plan to use as a 
management activity rather than a stochastic disturbance the 
probability should be 1. 

6. Click on the box in the Age Reset (not shown in screen capture) 
column to turn it on or off. If the column AgeReset is “yes,” it 
means that the age will be set back to 0 if the pathway occurs. 
For example, a stand replacing fire would probably have an 
AgeReset of “yes” while an underburn would not. As well, any 
natural disturbance with an AgeReset value of “yes” will switch 
a polygon to managed volume curves if you are using this 
option. 

7. Select whether the relative age should be maintained by this 
pathway. 

8. Type in the minimum and maximum ages (defaults are 0 and 999 
years),  TSD,  MaxTSD and Rel TSD(not shown). TSD should 
be the number of years after a disturbance, in the TSD group, for 
which this pathway is not permitted to occur (See VDDT Users 
Guide, Beukema, Kurz and Pinkham 2002). 

9. Check wheter the age of the polygon should remain the same in 
the new class. 

10. Select the TSd effect RelTSD. 
11. When done, click Save to save your changes to the database or 

click Restore to cancel your changes. 
12. Do not create a pathway for the release activity. 

3.8.4 Associated TSD Groups 
For each polygon, TELSA keeps track of time since the last occurrence of an 
event belonging to each TSD Group (Section 3.7).  TSD constraints can then 
be applied to disturbance pathways.  To do this, users must define the TSD 
group on which each transition type is contingent. 

To set the associated TSD Group for each transition type: 
1. From the PATHWAYS dialog box, click on the TSD Groups 

button. 
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2. For each transition type select an associated TSD group against 

which TSD constraints on pathways will be tested.  Selecting 
‘Not Used’ is appropriate for transition types that do not have 
any TSD contingency. 
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3.9 Volume 
TELSA has the ability to carry volume as an attribute of polygons, although 
in a rudimentary manner. 
 
Volume curves are associated with polygons either at the level of the 
Landscape Unit polygons on the original vegetation cover map or associated 
with a particular state class. The curve may be changed after management, 
natural succession, or disturbances. 

3.9.1 Volume Curves 
The database can accept any number of volume over age curves. These can 
represent any stand type. You first need to create a new Volume Scenario 
which contains the curve definitions and values. A single scenario may have 
several volume curves. 

To define the volume curve scenario: 
1. From the Other menu, select Volume. 

2. Click on the New button. Note, if there is an existing scenario 
with useful curve information, you can click on the Copy button 
to create a copy of the scenario and then make the desired 
changes. 
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3. Type in the name of the scenario and click the OK button. 
4. Optional. Type in a description in the Description field. 
5. Select the type of calculation to be used from the drop-down 

list. Select By Polygon and Management to associate volume 
curves with landscape unit polygons on the original vegetation 
cover map (whether or not management has occurred) or By 
State Class to associate the volume curves with a particular state 
class. 

 

Note: 

At least 1 Volume curve must be entered. If you do not want 
to use actual volume values, then select By State Class as the 
calculation type. Then enter a volume curve that is the same 
as age (e.g., age = 10, volume = 10, etc). 

 
6. Click on the Add button to create a new curve. 
7. If you chose By State Class, go to step 8. If you chose By 

Polygon and Management, do the following and skip step 8: 
 

 
 

• Type in the number of the curve. 
• Select or type in the number of the Unmanaged Unit ID. 

This is the same value that must be in the Landscape Unit 
map (see Section 4.1.1; in B.C., these are known as Analysis 
Units, which are typically calculated from a stand’s site 
index, inventory group, age and BEC). 

• Decide if the volume curve you are adding belongs to an 
unmanaged polygon or a managed polygon.  If managed, 
then check the MANAGED field on by clicking once. 

8. If you chose By State Class: 

ESSA Technologies Ltd. 52 



3. Initialising a Blank Database TELSA User’s Guide V.3.6 

 

ESSA Technologies Ltd. 53 

 
 
• Type in the number of the curve. 
• Select the State Class ID from the drop-down list. 

9. Click on the OK button. At this point you cannot add another 
new curve, until after you add volume values for the curve. 

10. Click on the Add Row button on the lower part of the window. 
11. Type in the Age and Volume (m3/ha) in their respective 

columns. If you want, you can separate the volume into its 
deciduous and coniferous components. If not, the model will 
simply leave these fields blank to indicate that they are not being 
used. If used, the sum of coniferous and deciduous will replace 
the total. For example, 

 

Age Volume Deciduous Coniferous 

10 0 0 0 

20 5 4 1 

30 10 6 4 
 

12. Click on the Save button when finished. 
13. Repeat steps 6 through 12 for each curve to be added to the 

volume scenario. 
 
If you prefer, the information for this table can be compiled outside the 
database, saved to an ASCII file, and imported into the database table. Use 
the Add from File button to import your text. The ASCII file must contain 
five columns of numerical data in the following order: 
 

1. volume unit id; 
2. age; 
3. volume; 
4. deciduous; and 
5. coniferous. 

 
Note that you must have already defined volume curves with numbers (curve 
definition table) that match the ASCII file. 
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CHAPTER 4  
Preparing Input Maps 

The first step in defining the landscape is to prepare the map-based files that 
define vegetation cover (landscape units), management scheduling 
(operational units), management rules (planning zones), reporting zones, 
topographic information, wind direction, disturbance initiation and roads. 
This is done outside of TELSA. Information from, and about, these maps 
then needs to be entered into the TELSA database using the Map Preparation 
Tool. 

4.1 The Map Preparation Tool 
The first step in preparing the map-based information used by TELSA is to 
transfer the relevant information about maps and polygon attributes into the 
TELSA database. The Map Preparation Tool assists you in completing this 
step. 
 
Before you open the Map Preparation Tool, you should ensure that a 
connection to the TELSA database has been established using the ODBC. 
See Section 2.3.1 for more information on how to do this. 

To open the Map Preparation Tool: 
1. Select Programs from the START menu, click on TELSA and 

select Map Preparation Tool. This will open up the Map 
Preparation Tool in ArcView. 

Or: 
1. Open ArcView GIS. 
2. Select Open Project from the File menu. 
3. Find and open the file MapPrep.apr. TELSA automatically 

installs this file in the directory C:\TELSA\Setup. This file 
contains the Map Preparation Tool that is used to prepare the 
vegetation cover maps. 
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The Map Preparation Tool is a script which guides you through a series of 
steps. Two new menu choices called PREPARE and BUILD appear when 
MapPrep.apr is opened. You can also access these menu choices by clicking 

on the tool buttons  or . 
 
There are nine options in the PREPARE menu: 
 

 
 
Each option is discussed in Sections 4.1.1 through 4.1.8 below. 
 

ESSA Technologies Ltd. 55 



4. Preparing Input Maps TELSA User’s Guide V.3.6 

 

Note: 

If you have any problems reading the onscreen text, you can decrease your 
font size from large to small through the DISPLAY icon in the CONTROL 
PANEL. 

4.1.1 Preparing the Landscape Unit Map 
The first step in preparing the map-based information is to obtain the 
landscape unit (LU) map that defines the vegetation cover polygons used in 
your vegetation cover data files, such as the BC Ministry of Forests “FIP” 
files. 
 
This map file must be in the form of an ArcView “shape” file, consisting of a 
vector-based map of polygon boundaries and a file of polygon attributes. If 
needed, you can obtain this file format by opening an ArcInfo export file in 
ArcView and converting it to a shape file. See ArcView’s documentation for 
further details. 
 
The Map Preparation Tool assigns an identification number that is unique in 
the TELSA database to each vegetation cover polygon (Figure 4.1). It also 
enters a record of the landscape unit map file in the database and guides you 
through the compilation of the necessary vegetation cover data. 
 

 
Figure 4.1. Section of a landscape unit map with vegetation polygons. 
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Preparation of the landscape unit map can be done with either detailed or 
minimum amounts of cover data. The option with minimum amounts of 
information assumes that the map already contains the state class 
information. The option requiring more detailed information assumes that 
you will be using the State Class Assignment Tool to assign state classes to 
each polygon. The option with more detailed information allows you to 
define polygons that have recently undergone management and should 
therefore be included as a management unit at the beginning of the 
simulation, it also allows you to assign specific volume curves to individual 
vegetation cover polygons. 

Minimum Information 
Preparing a landscape unit map with minimum amounts of information 
assumes that the map already contains the state class information. There is no 
need to run the State Class Assignment Tool after preparing a LU map with 
minimum information. The minimum information required in the ‘.dbf’ file 
is: 

• BEC variant or Potential Vegetation Type (numeric); 
• stand age; and 
• state class (numeric). 

To prepare the landscape unit map with minimum information: 
1. Select LU Map (+minimum cover data) from the Prepare 

menu or click on the  button and select Landscape Unit 
Map (+minimum cover data) and click on OK. You will then 
be asked to locate your landscape unit map file. 

2. Select the *.shp file and click on OK. 
3. This process will add some new information to the landscape 

unit map ‘.dbf’ file. Click on the Yes button to proceed. 
 

 
 
4. Type a name for the landscape unit map. This is the name by 

which the map will be known in the Access database. If the 
name you typed already exists, you will be shown a list of 
existing names in the database. Click on OK and you will be 
prompted to type in a new unique name for the LU map. 

5. A message will appear if you are re-using a map file that has 
already been prepared for use with the database (see note 
below). 
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Click on the No button for more information or the Yes button to 
proceed. All the fields that contain data which will be 
overwritten will be listed and you will be asked to confirm this 
action. Click OK. If your map already contains data in the 
specified fields, you can still use those fields to fulfil step 6 
below. The tool will not over-write the specified fields until all 
the required data have been obtained. 

Note: 

If you attempt to run the Map Preparation Tool on a map that has 
already been prepared, you will be warned that if you proceed, 
the Map Preparation Tool will enter new landscape unit polygon 
IDs into the TELSA database. This means that you will no 
longer be able to display simulation results for the earlier version 
of the map. If you want to be able to maintain this option, copy 
your original LU map and give it a new name before using it a 
second time. If you no longer want the earlier simulation results, 
you should delete them from the database by using the TELSA 
Database Editor (Chapter 14). 

 
6. Locate the file(s) containing vegetation cover data. From the 

file selection dialog box, select the file(s) that contains the 
vegetation cover data. You may hold down the SHIFT key to 
select multiple files at once, provided that all the files are of the 
same type. There are three types of files you can use: 
• dBASE (*.dbf) files 
• INFO files, and 
• delimited text (*.txt) files. 
If your data come from an ArcInfo export file and you do not 
know which ‘INFO’ files contain the data, you may select all 
the ‘INFO’ files relating to your landscape unit map. If you 
require files of more than one type, you will be prompted to 
locate the missing information later. 

7. The Map Preparation Tool lists the data fields that are available 
in the files you selected. Please make a note of them as you will 
need the exact spelling for the next step. Click OK to continue. 
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The next step involves establishing correspondences between 
the names of the data fields in your files and those required by 
the tables in TELSA database. 

8. The Map Preparation Tool now displays all of the fields used in 
the Access database. You must enter the exact name of the 
corresponding data field from your vegetation cover files. Click 
OK when you’ve finished working through this screen. 

 

 
 

If you have not entered the exact name of the corresponding 
data field, the Tool will prompt you for one of the following 
courses of action: 
 

 
 

If the information in the vegetation cover map is adequate the 
Map Preparation Tool will send two records to the database and 
the following window will appear: 
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If you have received any error messages click “No” otherwise 
click “Yes.” Record-writing errors are usually a result of 
missing information, such as state class definitions, from the 
database. Ensure you have completed all required steps outlined 
in the User’s Guide before preparing the LU map. 

 
The Map Preparation Tool will now compile all of the required 
vegetation cover information included in the map ‘.dbf’ file and 
display it for your review. Exit the Map Preparation Tool and 
do not save changes to MapPrep.apr when prompted. To 
complete the process of entering the landscape unit polygon 
data into the database, you must now run the State Class 
Assignment Tool, as described in Chapter 5. 

 

Note: 

If you move the landscape unit map to a new directory after this step, you 
will need to manually edit the database table LUMap with the updated map 
location. 

 

Detailed Information 
Preparing a landscape unit map with detailed information requires the user to 
run the State Class Assignment Tool after preparing the LU map. The 
following detailed information is required for each landscape unit polygon: 
 

• BEC subzone and variant; 
• stand age; 
• species and percent cover of the five leading species; 
• a non-productive descriptor (e.g., river, ice, alpine); 
• a non-vegetation descriptor (e.g., not sufficiently restocked, non-

commercial brush); 
• a reference volume-growth curve for the polygon. The volume 

curve ID (usually called “analysis unit” in BC) is only important 
if you are using volume curves attributed to a particular landscape 
unit. It is not important if you are using state class based volume 
curves; and 
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• the most recent year in which the polygon was harvested. If a 
polygon has been recently managed, the polygon will be placed in 
a management unit at year 0, activities such as planting or 
prescribed burning may be implemented in the first year the 
model is run, and the polygon will follow a managed volume 
curve. The number of years since harvest is not important: use a 
value of zero for polygons with no harvesting history and any 
positive number for polygons with past harvesting. 

 
Once you have prepared the landscape unit map with detailed information, 
the data will be used in conjunction with the State Class Assignment Tool to 
assign state classes to each vegetation cover polygon. 

To prepare the landscape unit map with detailed information: 
1. Select LU Map (+detailed cover data) from the Prepare 

menu or click on the  button and select Landscape Unit 
Map (+detailed cover data) and click on OK. You will then be 
asked to locate your landscape unit map file. 

2. Follow steps 2 through 7 under Preparing the map with 
minimum information. 

3. The Map Preparation Tool now displays all of the fields used in 
the Access database. You must enter the exact name of the 
corresponding data field from your vegetation cover files. Click 
OK when you’ve finished working through this screen. 
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If you have not entered the exact name of the corresponding 
data field, the Tool will prompt you for one of the following 
courses of action: 
 

 
 
If the information in the vegetation cover map is adequate the 
Map Preparation Tool will send two records to the database and 
the following window will appear: 
 

 
 
If you have received any error messages click “No” otherwise 
click “Yes.” Record-writing errors are usually a result of 
missing information, such as state class definitions, from the 
database. Ensure you have completed all required steps outlined 
in the User’s Guide before preparing the LU map. 

 
The Map Preparation Tool will now compile all of the required vegetation 
cover information included in the map ‘.dbf’ file and display it for your 
review. Exit the Map Preparation Tool and do not save changes to 
MapPrep.apr when prompted. To complete the process of entering the 
landscape unit polygon data into the database, you must now run the State 
Class Assignment Tool, as described in Chapter 5. 
 

Note: 

If you move the landscape unit map to a new directory after this step, you 
will need to manually edit the database table LUMap with the updated map 
location. 
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4.1.2 Preparing the Operational Unit Map 
An Operational Unit is a region on a map in which management will be 
concentrated for a period of time. A landscape can contain any number of 
operational units, but must contain at least one. Standard management will 
only occur within operational units. The operational units can be sequenced 
so that management will begin in the highest priority unit. Operational units 
may also be used to define the boundaries of aggregated harvest areas (see 
Section 8.7). Before bringing in the OPU map, create a numeric field in your 
*.shp file indicating the sequence in which each OPU will be managed. 
 
Preparing the operational unit map follows the same process as preparing the 
landscape unit map. The Map Preparation Tool assigns an operational unit 
identification number to each polygon that is unique in the Access database 
and creates a record of the new map. 
 

Note: 

TELSA requires that there be an operational unit map with at least one 
operational unit. This operational unit may be the entire landscape. It is best 
to use a simple Operational Unit map as you run the risk of more slivers and 
polygons in the tessellation stage if you are using OPU’s as a carving theme 
(Chapter 6). 

To prepare the operational unit map: 
1. Select Operational Unit Map from the Prepare menu or click 

on the  button and select Operational Unit Map and click 
on OK. You will then be asked to locate the operational unit 
map file that you want to prepare for TELSA. 

2. Select the *.shp file and click on OK. 
3. This process will add some new information to the operational 

unit map ‘.dbf’ file. Click on the Yes button. 

 
4. Type a name for the new operational unit map. This is the name 

that will be used to refer to this map by later tools. 
5. If you are re-using a map file that has already been prepared for 

use with the database, certain fields for your ‘.dbf’ files may 
need to be overwritten. All fields that contain data, which will 
be overwritten, will be listed and you will be asked to confirm 
this action. Click OK. The file that you selected will 
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automatically be opened in ArcView so that you can view the 
fields and data. 

 

 
6. The next process involves establishing correspondences 

between the names of the data fields in your files and those 
required by the tables in TELSA database. Indicate which field 
from your files indicates the sequence in which each operational 
unit will be managed. Select the field and click OK. The 
records will now be added to the database. A confirmation 
message will appear when complete. 

Do not save MapPrep.apr when exiting. 
 

Note: 

If you move the operational unit map to a new directory after this step, you 
will need to manually edit the database table OperationalUnitMap with the 
updated map location. 
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4.1.3 Preparing the Planning Zone Map 
The planning zone map can be used for four purposes: 
 

1. Defining those areas where vegetation management activities 
will be modified, constrained, or excluded. Examples of 
planning zones include parks, community watersheds, and 
stream management buffer zones (Figure 4.2); 

2. Defining areas with different disturbance probabilities or 
pathways such as intensive fire suppression areas; 

3. Defining aggregated harvest areas (AHA); and 
4. Reporting. 

 
The entire landscape must be designated to at least one planning zone. Make 
sure a field is present in your *.dbf file providing a planning zone 
designation for each planning zone polygon. 
 

Note: 

ArcView can be very slow processing complicated planning zone maps. It 
will not crash but any tools requiring the planning zone map will be take an 
excessive amount of time. If a planning zone polygon has very complicated 
boundaries, it may be better to divide it into numerous smaller, simpler 
polygons which all have the same planning zone designation. 

 

 
Figure 4.2. Section of a landscape unit map with vegetation polygons and two 

different riparian planning zones (grey and red). 
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In this process, you must decide whether to make each map planning zone 
designation a new planning zone in the database or equate it to an existing 
planning zone. You should only equate a planning zone to another if you 
intend to use the same management systems in both zones. For example, 
suppose you had used TELSA on an area which used riparian zones and a 
park. A second study in a similar area is going to use riparian zones and a 
deer management area. When preparing the maps for the second study, you 
may want to use the existing riparian definition, but a new zone would be 
defined for the deer management area. 
 
The process involved in preparing the planning zone map is very similar to 
the one used to prepare the other two maps. 
 

Note: 

Management systems are applied according to planning zone and BEC 
variant overlap. If you create a new planning zone, you will need to reassign 
management systems to the new area (Chapter 8). 

To prepare the planning zone map: 
1. Select Planning Zone Map from the Prepare menu. You will 

be asked to locate the planning zone map file that you want to 
prepare for TELSA. 

2. Select the *.shp file and click on OK. This process will add 
some new information to the planning zone map ‘.dbf’ file. 
Click on the Yes button. 

 
3. Type a new name for this planning zone map. If the name you 

typed already exists, you will be shown a list of existing names 
in the database. Click on OK and you will be prompted to type 
in a new unique name for the planning zone map. 

4. If you are re-using a map file that has already been prepared for 
use with the database, certain fields for your ‘.dbf’ files may 
need to be overwritten. All fields that contain data which will 
be overwritten will be listed and you will be asked to confirm 
this action. Click OK. 

5. The file that you selected will automatically be opened in 
ArcView so that you can view the fields and data. In the case 
below, Netdown is designated as the planning zone field. 
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6. Select the field to designate different planning zones and click 

on OK. 
7. The Map Preparation Tool now lists those planning zones that 

have been predefined in the database. This step is purely 
informative so that you can do the next two steps. Once you 
have read the existing planning zones, click OK to continue. 
Make a note of any planning zone name that you plan to reuse. 
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8. The next stage involves establishing links between the planning 
zones defined in your map and those used in the database. You 
must select which zones from your map you want to equate to 
existing planning zones in the database. Select as many of these 
designations as you like by clicking on them and click on OK 
when done. You also have the option of selecting none, if the 
planning zones you are importing have no relation to existing 
planning zones in your database. 
 

 
 

9. If you selected any planning zone designation to equate with 
existing planning zones in your database, indicate which of 
these they should equate to. 
If not all map planning zones are being equated to existing 
planning zones in the database, you will need to supply names 
for the new planning zones. The tool will guide you through 
this process. You cannot use a name that is already used in the 
database, and any entered names that are identical will be 
assumed to be the same planning zone. 

Note: 

If you are using a planning zone map for defining your 
aggregated harvest areas (AHA), remember that each AHA 
needs a unique number. Thus, you cannot assign all the areas to 
a single planning zone called, for example, “AHA Area.” 
Instead you will need to create several new planning zone 
designations such as, “AHA1,” “AHA2,” etc. 

 
10. The dialog box MAP CODE: DATABASE NAME asks you to 

confirm the relationship between the planning zones in your 
map files and those used in the database. Click OK if the 
appropriate values are displayed. 

 
The Map Preparation Tool now creates records for each new planning zone 
and for the new planning zone map, and establishes the necessary linkages 
within the Access database. A confirmation message will appear when 
complete. 
 
Do not save MapPrep.apr when exiting. 
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Note: 

If you move any of the maps to a new directory after this step, you will need 
to manually edit the database table PZMap with the updated map location. 

 
Planning zone maps can now be deleted through the Map Preparation Tool. 
A planning zone map will not be deleted if it is associated with: 
 

• a Disturbance Transition; 
• a Salvage Criteria; 
• an Activity Limit; 
• a Management System; 
• a Spatial Scenario; or 
• a Study Area. 

 
These associations must be deleted through the TELSA Database Editor 
before you can delete a planning zone map. Any Planing Zone Maps that are 
no longer related to any other existing planning zones will also be deleted 
from the database.  

To delete a planning zone map from the database: 
1. Click on the Delete menu or the “D” button on the toolbar. 
2. Select Planning Zone Map. 
3. A list of all the planning zone maps defined in the database 

appears. Select the map(s) you would like to delete and click 
OK. If the planning zone map you want to delete is associated 
with one of the items mentioned above, a message will appear 
indicating this and the map will not be deleted.  

4.1.4 Preparing the Reporting Zone Map 
The reporting zone map is an optional feature and is used to create regions of 
specific reporting interest. These can be added at any time without having to 
rerun any tools. These regions have no influence on the behaviour of the 
model. Reporting zones can be used as carving themes if very precise 
reporting is desired. 

To prepare the reporting zone map: 
1. Select Reporting Zone Map from the Prepare menu. You will 

be asked to locate the reporting zone map file that you want to 
prepare for TELSA. 

2. Select the *.shp file and click on OK. This process will add 
some new information to the reporting zone map ‘.dbf’ file. 
Click on the Yes button to proceed with map preparation. 
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3. Type a new name for this reporting zone map. If the name you 
typed already exists, you will be shown a list of existing names 
in the database. Click on OK and you will be prompted to type 
in a new unique name for the map. 
 

 
 

4. If you are re-using a map file that has already been prepared for 
use with the database, certain fields for your ‘.dbf’ files may 
need to be overwritten. All fields that contain data which will 
be overwritten will be listed and you will be asked to confirm 
this action. Click OK. 

5. Select the Study Area to prepare the reporting zone map for. 
6. As with planning zones, the file that you selected will 

automatically be opened in ArcView so that you can view the 
fields and data. Select the field to designate different reporting 
zones and click on OK. 

7. The Map Preparation Tool now lists those reporting zones that 
have been predefined in the database. This step is purely 
informative so that you can do the next two steps. Once you 
have read the existing reporting zones, click OK to continue. 
Make a note of any reporting zone name that you plan to reuse. 

8. The next stage involves establishing links between the reporting 
zones defined in your map and those used in the database. You 
must select which zones from your map you want to equate to 
existing reporting zones in the database. Select as many of these 
designations as you like by clicking on them and click on OK 
when done. You also have the option of selecting none, if the 
reporting zones you are importing have no relation to existing 
zones in your database. 
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9. If you selected any reporting zone designation to equate with 
existing reporting zones in your database, indicate which of 
these they should equate to.  

10. If not all map reporting zones are being equated to existing 
zones in the database, you will need to provide names for the 
new reporting zones. The tool will guide you through this 
process. You cannot use a name that is already used in the 
database. To equate two or more designations to the same new 
reporting zone, supply the same name for each designation. If 
you do not want certain RZ to be used, enter minus sign (-) 
instead of name.  

11. The dialog box MAP CODE: DATABASE NAME asks you to 
confirm the relationship between the reporting zones in your 
map files and those used in the database. Click OK if the 
appropriate values are displayed. 

 
The Map Preparation Tool now creates records for each new reporting zone 
and for the new reporting zone map, and establishes the necessary linkages 
within the Access database. A confirmation message will appear when 
complete. 
 
Do not save MapPrep.apr when exiting. 
 

Note:  

If you move any of the maps to a new directory after this step, you will need 
to manually edit the database table RZMap with the updated map location 

4.1.5 Preparing the Road Map  
A road map is optional in TELSA. The road map provides the system of 
roads in the landscape. Generally, roads extend to each minimum polygon, so 
tessellation (Chapter 6) usually takes place before bringing a road map in. As 
management occurs, road segments will be activated. Over time, if not used, 
the segments will become inactive again. A road map is usually created in 
the following sequence: 
 

• an existing map can first have new roads added to complete the 
road network (building a road map); and 

• the completed road map can then be added to the database 
(preparing the road map). 

 
Usually both steps are necessary because every polygon that will potentially 
be managed needs a potential road connection. It is rare that a road map will 
already be available with roads to every polygon in your study area. 
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To build a road network: 

1. Select Road Network from the Build menu or click on the  
button. You will be asked to locate the road map file. 

2. Select the *.shp file with the road map and click on OK. 
3. Select the *.shp file with the polygon map and click on OK. 

This can be any map, but in most cases it will be your study 
area map. 

4. Type in a name for the new road map *.shp file, select a 
location to save the file and click on OK. 

5. Your existing road ‘length’ data will be recalculated in the new 
map to ensure consistent units of measure for all road segments. 
Click on OK to confirm. 

6. When done, a message will confirm that the road network has 
been extended. This may take some time (perhaps days). When 
done, the new road map will be opened in the Map Preparation 
Tool (Figure 4.3). 

 

 
Figure 4.3. Detail of extended road map showing minimum polygons (black 

outline), original roads (hatched red and white) and extended roads 
(red). 
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Note: 

You can add a field called “NeedRoad” in the polygon map .dbf file, and if 
that field has some Yes values in it, then only the polygons with a Yes value 
will have roads deliberately drawn to them. Other polygons may have roads 
drawn in them if they fall along the chosen route between a Yes polygon 
and an existing road. 

If the map does not have an existing field “Road type,” then the tool will 
make one and call all the existing roads “existing”. Newly created roads are 
always called “simulated”. 

If you want a road to have different model attributes (like default Years 
Since Last Used) than another road, then make it a different road type. 

 

To prepare the road map: 
1. Select Road Map from the Prepare menu. You will be asked 

to locate the road map file that you want to prepare for TELSA. 
2. Select the *.shp file and click on OK. This process will add 

some new information to the road map ‘.dbf’ file. Click on the 
Yes button. 

3. Type a new name for this road map. If the name you typed 
already exists, you will be shown a list of existing names in the 
database. Click on OK and you will be prompted to type in a 
new unique name for the road map. 

4. If you are re-using a map file that has already been prepared for 
use with the database, certain fields for your ‘.dbf’ files may 
need to be overwritten. All fields that contain data which will 
be overwritten will be listed and you will be asked to confirm 
this action. If this road map is not already used click OK. 
Otherwise cancel, copy your road map, rename it and then 
prepare it. 

5. The file that you selected will automatically be opened in 
ArcView so that you can view the fields and data. You will be 
asked to indicate which field designates different road 
segments. 

6. You will now be asked to locate the file(s) containing road data. 
The following data are required for each road segment: 
• a string or numeric value used to distinguish different road 

types (i.e., permanent / secondary / simulated); 
• a string or numeric value used to indicate which road 

segments are exit roads (i.e., cross out of the study area); 
• the numeric ID of the next outgoing connecting road; and 
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Note: 

If data on the next outgoing roads have not yet been prepared, 
you will have the option of having the MapPrep tool prepare 
them now. 

If data on the number of years since the road segment was last 
used are not available, you will be given the option of applying 
the default assumptions specified in the Access database. 

Exit roads may also be inside the study area (for example a mill 
location). 

• the number of years since the road segment will have been 
used at the beginning of the simulation. 

You may hold down the SHIFT key to select multiple files at 
once, provided that all the files are of the same type. If your 
data come from an ArcInfo export file and you do not know 
which ‘INFO’ files contain the data, you may select all the 
‘INFO’ files relating to your road map. If you require files of 
more than one type, you will be prompted to locate the missing 
information later. You may select the Road map ‘.dbf’ file itself 
if it contains some of the required data. 

7. The Map Preparation Tool lists the data fields that are available 
in the files you selected. Please make a note of them as you will 
need the exact spelling for step 9. Click OK to continue. 

8. A dialog box will appear prompting you for the names of the 
data fields that correspond to the road type, interior-road/exit-
road identifier, next outgoing road, and initial years since last 
used. Click on OK when done. You will be prompted to retype 
the names of the field if they do not match. 

 

 
9. Select the codes that designate road segments at exit points and 

click on OK. 
10. The Map Preparation Tool lists the road types that have been 

predefined in the database. This step is purely informative so 
that you can do the next two steps. Once you have read the 
existing road types, click OK to continue. Make a note of any 
types that you wish to use. 
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11. Select any road type designations that you wish to equate to 
existing road types in the database and click on OK. 

12. Now, indicate which road type corresponds to the code for the 
road type designations that you selected. 

13. You will now be asked to provide a new road type name for 
each of the road type designations that do not equate to existing 
road types in the Access database. To equate two or more road 
type designations to the same new road type, supply the same 
name for each designation. Click on OK. Type in the name(s) 
of each road type and click OK. 

14. The dialog box MAP CODE: DATABASE NAME asks you to 
confirm the relationship between the road types in your map 
files and those used in the database. Click OK if the appropriate 
values are displayed. It may take a minute or two to process. 

15. Select the study area you want to use the road map with and 
click on OK. The tool will add new information to each study 
area map. Click on Yes to proceed with the map preparation. 

16. A table will open in ArcView that contains the road map road 
data. It is recommended that you review this table before 
proceeding. 

 
If you do not have a comprehensive pre-existing road map, you can build a 
road network using the Road Extender Tool. To start, you need a map file 
that contains a minimum of one existing line. Ideally, the map .dbf file 
should also have a field indicating that some of the existing lines are ‘exit’ 
points from the landscape of interest. The road map is extended so that, 
unless otherwise specified, every polygon in the polygon map contains a 
road. The polygon map must have at least one polygon in it. 
 

Note: 

The road building tool may run over multiple days. Because the road 
information is not needed until actually doing a TELSA run, other set-up 
steps may be done first or in parallel. 

4.1.6 Preparing the Topography Map  
Once you have prepared your study area (Chapter 6), use the map preparation 
tool to create an optional topography map. The tool adds slope, aspect and 
elevation information to the TELSA database for use by the model, and to 
the attribute table associated with the study area shape file. Currently, 
elevation is the only parameter used in the model, but slope and aspect 
features will likely be used for reporting purposes in the future. 

ESSA Technologies Ltd. 75 



4. Preparing Input Maps TELSA User’s Guide V.3.6 

 

To prepare the topography map: 
1. Select Topographical Map from the Prepare menu. 
2. Choose the study area for which you want to prepare a map, and 

click OK. 

 
3. From the Topographical maps selection dialog, select Elevation 

Map from the list and click OK. 
4. Select the *.shp file that contains your elevation information 

and click OK.  
5. Identify the field in the TESLA database to be used for the 

elevation data.  
6. Click OK to proceed with map preparation. A message will 

appear to warn that map preparation could take up to several 
hours to complete, depending on the degree of complexity, and 
a status bar at the bottom of the screen will track progress.  

7. When map preparation is complete, a message will appear 
reporting the date and time when the topographic map 
preparation was completed. 

 
Do not save MapPrep.apr when exiting. 

 

4.1.7 Preparing Wind Zone Maps 
As with topographical map preparation, the preparation of wind zone maps is 
optional and occurs after study area setup (Chapter 6). Use the map 
preparation tool to designate wind zones on your landscape, each of which 
can have its own wind rose (frequency distribution of wind directions). 

To prepare the wind zone map: 
1. Select Wind Zone Map from the Prepare menu. 
2. Locate the wind zone map file to prepare for TELSA. 
3. Enter a unique name for the wind zone map and click OK. 
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4. Select the study area to which you wish to apply wind zones 

and click OK.  
5. Identify the field in the attribute table to be used for the wind 

zone data.  
6. The map preparation tool now lists all pre-defined wind zones 

in the database. This step is purely informational in support of 
the next two steps. Read through the list of existing wind zones 
and make a note of any names you plan to reuse. Click OK to 
continue. 

7. Establish links between the wind zones defined in your map and 
those used in the database. Select the zones you wish to equate 
to existing wind zones in the database. Non-contiguous 
selections can be made by holding down the Control key while 
left-clicking.  

If none of the wind zones you are importing relate to those in 
the database, click OK without selecting any wind zones in this 
step. 

8. If you selected one or more wind zones to equate with existing 
wind zones in the database, establish the linkages in the Equate 
Map Code to Database screens (one for each wind zone you 
selected in Step 7 above). 

9. For all wind zones in your map that do not equate to existing 
wind zones in the database, you will need to provide a unique 
wind zone name. The tool will guide you through the process.  

 
Do not save MapPrep.apr when exiting. 

4.1.8 Preparing Initiation Multiplier Maps 
Once you have prepared your study area (Chapter 6), use the map preparation 
tool to create an optional initiation multiplier map. This feature allows users 
to designate initiation multipliers for different disturbance groups across the 
landscape. For example, assign a multiplier of 0 to areas where fires will 
never start and a multiplier of >1 to areas where fires are more likely to start. 
Initiation Multiplier Maps are also used to define source polygons for 
contagious disturbances at the beginning of a simulation. For normal 
disturbance groups, multipliers must be ≥0; for contagious disturbance 
groups, multipliers must be –1 (for source polygons) or 0 (for non-source 
polygons). Once the initiation multiplier map is prepared, users must prepare 
an initiation scenario under the Natural Disturbances menu of TELSA’s 
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DB Editor (see Section 9.7, pg. 156), and incorporate it into an overarching 
natural disturbance scenario (see Section 9.8, pg. 161). 

To prepare the initiation multiplier map: 
1. Select Initiation Multiplier Map from the Prepare menu. 
2. Locate the initiation multiplier map file to prepare for TELSA. 
3. Enter a unique name for the initiation multiplier map and click 

OK. 

 
4. Select the study area to which you wish to apply initiation 

multipliers and click OK.  
5. Identify the field in the attribute table to be used for the 

initiation multiplier data. 
6. The map prep tool will prepare the initiation multiplier map for 

your study area. 
 
Do not save MapPrep.apr when exiting. 



5. The State Class Assignment Tool TELSA User’s Guide V.3.6 

 

CHAPTER 5  
The State Class Assignment Tool 

Once the map-based files that define vegetation cover, planning zones, 
operational units and roads are defined using the Map Preparation Tool, the 
State Class Assignment Tool (SCAT) is used to assign successional state 
classes to the vegetation cover polygons. SCAT operates in a separate 
database using information from VDDT, the vegetation cover map, and the 
main TELSA database. 
 

Note: 

This tool is only necessary if the Landscape Unit Map was imported using 
the “detailed information” option. 

5.1 About State Classes 
State classes are defined by combining a vegetation cover type with a 
structural stage. They are used by TELSA to describe vegetation dynamics, 
calculate disturbance probabilities, and define impact of disturbances and 
management actions. 
 
The State Class Assignment Tool assigns state classes from successional 
pathway diagrams to vegetation cover polygons. The pathway diagrams are 
created in VDDT. The tool uses a set of expert-defined rules that define 
classes according to species, their percent contribution in the overstorey, and 
age, and then assigns the classes to the vegetation cover polygons in the 
database. If it encounters any difficulties in classifying polygons, it reports 
classification results and explains the reasons for classification errors. You 
can then update the rule base and reclassify records. When you are satisfied 
with the results, you can write state class assignments to the TELSA 
database. 
 
Before you can assign state classes, you must have run the Landscape Unit 
(Section 4.1.1) part of the Map Preparation Tool. 
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Note: 

The State Class Assignment Tool is designed to help users who have 
complicated rule bases for assigning state classes based on vegetation cover 
information, such as those used in the training session database included with 
TELSA. Other users may find it more efficient to work directly in Access. 

5.2 Setting up the State Class 
Assignment Tool 

To open the State Class Assignment Tool: 
1. Select Programs from the START menu, click on TELSA and 

select State Class Assignment Tool. 
 
The State Class Assignment Tool consists of four menu choices: File, Edit, 
Run, and View. Each option will be discussed below. 
 
To use the State Class Assignment Tool, you need to open the following two 
databases: 
 

• the TELSA database; and 
• the State Class database (LUClasses_Empty.mdb installed with 

TELSA in the subdirectory \Database). 
 
You then need to specify the landscape unit map you created using the Map 
Preparation Tool. 

To prepare to use the State Class Assignment Tool: 
1. Select Open TELSA database from the File menu. Find the 

TELSA database file and open it by double-clicking on the file 
name or selecting the file and clicking Open. Once you have 
opened the database, a checkmark will appear next to the Open 
TELSA database option. 

2. Select Open state class database from the File menu. Find the 
state class database file and open it by double-clicking on the file 
name or selecting the file and clicking Open. Once you have 
opened the database, a checkmark will appear next to the Open 
state class database option. 
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3. Now you need to open the landscape unit map created using the 
Map Preparation Tool. Choose Select Landscape Unit from the 
File menu. Find the file you prepared and open it. If state classes 
have already been assigned for this landscape unit, you will be 
prompted to confirm that you want to work through this process 
again. Currently, the name of the landscape unit *.shp file must 
be less than 9 characters in length or the tool will not “find” it. 

5.3 Running the State Class 
Assignment Tool 
You are now ready to run the State Class Assignment Tool. This process 
analyses the list of landscape unit polygons and their characteristics and 
assigns a state class to each polygon. 

To run the State Class Assignment Tool: 
1. Verify the options used to run the tool by selecting Options 

from the Run menu. Each of these options is summarised 
below: 

 
Two Passes 
You can choose to run the classification in one or two passes. 
The second pass looks only at those records that were 
unclassified in the first pass and tries to classify those records 
by relaxing some of the classification rules. 
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Species Exchange 
If you select species exchanging, the run will look for those 
unclassified records where there are two species with the same 
percentage. The sequence of the two species will be reversed to 
determine whether the record can now be classified. 
Alteration of Age Bounds 
This option allows the model to alter the age bounds by 
lowering the minimum age and raising the maximum age to see 
if this will allow unclassified records to be assigned a state 
class. You can set the factor by which the model should alter 
the age by choosing Age tolerance under the Edit menu. 

2. Run the model by selecting All from the Run menu. This will 
run all records. This procedure may take a while to complete. 

5.4 Viewing the Results 
Once you have run the State Class Assignment Tool, you need to view the 
results. This will enable you to check for errors, after which you can address 
any problems and run the tool again. 

5.4.1 Summary Results 

To view a summary of your results: 
1. Select Summary from the View menu. The summary results 

table will now be displayed. 
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This table is divided into two parts that summarise the number and type of 
errors encountered during classification. The first shows the percentage of 
the landscape map that has been classified into state classes and the second 
shows the percentage of records that has been classified. Note that the 
numbers are percentages—if there is a 0 in a cell, then the percentage of that 
category is between 0 and 1—blank cells mean there are no polygons 
classified in that category. 
 
Scroll through this table to view where the most common errors occurred. 
The presence of errors is displayed for the landscape unit as a whole as well 
as for each BEC within the landscape. You can view more details about these 
errors by selecting Details from the View menu. 

5.4.2 Detailed Results 
Select Details from the View menu. The detailed results table will now be 
displayed. 
 

 

To view a detailed report of the classification errors: 
1. Select a BEC variant from the drop-down list box. You can 

choose a specific BEC or all BECs. 
2. Select the type of error you want to view. 
3. Select what information you want to view. If you select “All,” 

all of the fields displayed on the Summary screen will be shown 
on this table. 

4. Click OK to view the records. 
 
The table can be saved as a text file or can be printed by selecting either 
option from the Print menu. 
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The Reason column is coded by number. The following table lists all the 
possible reasons why a polygon may not have been classified and the 
corresponding code numbers. 
 

Code Reason 

1 Classified in 2nd pass 
2 Classified manually 
-1 “From another BEC” 
5 “Missing or unrecognised information” 
11 “Wrong 1st species” 
12 “Wrong % 1st species” 
21 “Wrong 2nd species” 
22 “Wrong % 2nd species” 
31 “Wrong 3rd species” 
32 “Wrong % 3rd species” 
41 “Record is too young” 
42 “Record is too old” 

5.5 Resolving Errors 
Using the options found under the EDIT menu, you can modify the rules used 
to assign state classes, set equivalencies to help classify results, and specify 
the age tolerance factor. 
 

Note: 

Some classification errors will need to be resolved manually (Section 5.5.5). 

Classification errors or omissions may at times only be resolved by 
redesigning or expanding the successional pathway diagram. The steps 
involved in this process and the interactions between VDDT and the State 
Class Assignment Tool will be described at a later time. 

5.5.1 Editing the Rule Base 
You have the option of editing the rule base used to define vegetation 
dynamics. Please note that the rules that assign state classes were developed 
in consultation with vegetation ecology experts. For this reason, it is advised 
that you should only make changes to the rule base with the help of expert 
opinion. 
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To view the rule base: 
1. Select Rule base from the Edit menu. 
2. From the drop-down list box, select the BEC that you want to 

view. Click Show to refresh the screen. 

 
The displayed table shows the rules used to assign classes to the vegetation 
cover polygons for the selected BEC. Use the scroll bar and arrows to view 
all the fields. Each field in this table is described below: 
 

Field Name Description 

Cover Represents a species or guild. 

Min The minimum percentage allowable for a species. 

Max The maximum percentage allowable for a species. 

MinAge The minimum age allowable for a species. 

MaxAge The maximum age allowable for a species. 

ClassName The class that is assigned to the record if it meets all 
of the stated criteria. 

5.5.2 Editing Species Equivalencies 
You may need to edit species equivalencies if the species abbreviations used 
in the databases do not match those used by the rule base. You can view a 
summary of problems encountered in the classification runs by choosing “All 
errs with species” from the Error Type drop-down list box on the View 
Details screen. It may be easiest to print this list and then to assign species 
equivalents. 
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To assign species equivalencies: 
1. Select Species equivalencies from the Edit menu. 
2. Select a BEC from the drop-down list box and click OK. This 

will display a table of species and data labels. The species 
column displays the abbreviations used by the rule base for 
each species and the data labels column displays the 
abbreviations used in the database. Where multiple data labels 
are used for the same species, the rule base coverts these into a 
single and consistent label. 

 

 
3. If you want to add a new row to this list, click New. A new row 

will be added and you can enter the new species equivalencies. 
4. Click Save to save your edits. 

5.5.3 Editing BEC Equivalencies 
The BEC maps and the vegetation cover map are often developed at different 
scales, which can lead to errors when assigning polygons to specific BEC 
variants. It is assumed that the information in vegetation cover maps has 
precedent over the information in BEC maps. When a vegetation cover 
polygon contains tree species that are inconsistent with the BEC label, the 
rule base attempts to first reassign the BEC label and then attempts to assign 
a state class from the new BEC rules to the polygon. This option should be 
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used carefully. Ensure that only the BECs present in your landscape are in 
the BEC equivalencies table because a shared “problem” species may cause 
the tool to reassign an impossible BEC to your landscape. Always check the 
results afterwards by plotting the new BEC areas on a map and comparing 
them with the original BEC lines. 

To edit BEC equivalencies: 
1. Select BEC equivalencies from the Edit menu. 
2. Select a BEC from the drop-down list box and click Show. This 

will display a table of species and BEC names. The species 
column displays the indicator species and the name column 
displays the BEC that the polygon should be classified in, given 
the indicator species. 

 
3. If you want to add a new row to this list, click New. A new row 

will be added and you can enter the new BEC equivalencies. 
4. Click Save to save your edits. 
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5.5.4 Editing Age Tolerance 
Editing age tolerance influences the percentage by which the model will 
extend the minimum and maximum age ranges in the attempt to classify a 
record during the second pass through the data. The default is 10%. For 
example with the default value of 0.1, a 30–100 year state class would be 
expanded to 27–110 years. 

To edit Age Tolerance: 
1. Select Age Tolerance from the Edit menu. 

 
2. Edit this value by and click on OK. 

5.5.5 Classifying Errors Manually 
As previously mentioned, some classification errors may need to be resolved 
manually. It is very difficult to make rules that capture one hundred percent 
of all cases and there are always exceptions to every rule. It may be easier to 
classify a few polygons manually then trying to come up with the perfect 
rule. The VIEW DETAILS dialog box is where manual classification edits are 
made. Only the state class may be changed manually, not the BEC or other 
information. 

To classify errors manually: 
1. Select Details from the View menu. 
2. Select a BEC variant, the type of error and the information 

you want to view and click on OK. 
3. Scroll to the record you want to classify and click on Edit. You 

will be warned if there are no classes available for that BEC. 
4. Click once in the Class_Name column cell that you want to 

change. A list of available state classes will appear. 
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5. Select the state class. The Class ID column will be 

automatically filled in. 
6. Click on Save and then Close when done. 
7. Select Merge Manual Edits from the Run menu. Note, you 

must do this for the changes to be updated in the database. 
 
If you want to check on your changes, the manually classified records will be 
listed with a code of 2 in the Reason column (you can also filter the records 
by selecting Classified manually from the Error types field. 
 
To cancel an edit, you must choose Cancel and then Save. The cancel will 
apply to all edits you have not saved. 

5.6 Re-running the State Class 
Assignment Tool 
After you have run the model once, checked your error messages, and 
attempted to address these errors by working through some of the options on 
the EDIT menu, you should re-run the model. You can choose to run only 
those records that were unclassified during the first pass of the model to save 
processing time. By continuing to edit for species equivalencies, BEC 
equivalencies, and age tolerance, and performing manual edits, you may be 
able to work through this iterative process until all records have been 
classified. 

To re-run the model: 
1. Run the model by selecting Unclassified only from the Run 

menu. This will run only those records that were unclassified in 
the first pass. 

ESSA Technologies Ltd. 89 



5. The State Class Assignment Tool TELSA User’s Guide V.3.6 

 

ESSA Technologies Ltd. 90 

2. You should then work through the VIEW menu to view the 
results of this run. If there are still errors, you can attempt to 
address them by using the options under the EDIT menu. 

3. Once you are happy with your results, from the File menu, 
choose Save to TELSA database. 
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CHAPTER 6  
The Study Area Setup Tool 

In this chapter you will learn how to build study areas. A study area is the 
part of a landscape that will be used for doing the simulations. The study area 
is made up of polygons of a size appropriate for the management systems and 
natural disturbances that will be simulated in the landscape unit. The Study 
Area Setup Tool (a.k.a. the Tessellation Tool) enables you to define the study 
area and to divide the landscape unit polygons (e.g., vegetation cover 
polygons) into smaller units called minimum polygons. A minimum polygon 
is the smallest spatially explicit entity defined by TELSA. The Study Area 
Setup Tool will also create a matrix of polygon to polygon distances, (up to a 
user defined maximum distance). These distances will be used for greenup 
calculations (see Chapter 8). 
 
Before you open the Study Area Setup Tool, you should ensure that a 
connection to the TELSA database has been established using the ODBC. 

To open the Study Area Setup Tool: 
1. Select Programs from the START menu, click on TELSA and 

select Study Area Setup Tool. This will open up the Study 
Area Setup Tool in ArcView. 

Or: 
1. Open ArcView. 
2. Select Open Project from the File menu. 
3. Find and open the file StudArea.apr. TELSA automatically 

installs this file in the directory C:\TELSA\Setup. This file 
contains the customised application called the Study Area Setup 
Tool that is used to create the minimum polygons. 
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Note: 

Some versions of the Study Area Setup Tool will ask for a number of 
different files as it opens. With the exception of the file dbtheme.avx, these 
files are not necessary and you can just skip over them. The dbtheme.avx file 
can be found in the …\Arcview\EXT32 subdirectory. If you save the project 
before you exit (Select Save Project from the File menu or press CTRL and S 
together) it will not ask for these files the next time it loads. 

 
Create a “View” by clicking on the Views icon on the left side of the project 
window and then clicking on the New button. A new window called View1 
will open. Keep this the active window so that you can add maps to the view 
to define how the minimum polygons should be carved. 

6.1 The Process - Tessellation 
The purpose of this tool is to divide the large landscape polygons into smaller 
units called minimum polygons according to certain parameters set by the 
user. This process is known as “Tessellation.” The landscape is sprinkled 
with points based on a set of parameters you have specified. These points, in 
combination with polygon boundaries are used to create a set of polygons. 
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The landscape will be carved along the boundaries of vegetation cover 
polygons, and optionally, operational units and planning zones (Figure 6.1). 
 

 
Figure 6.1. Section of a landscape unit map before (top) and after (bottom) 

tessellation. 
 
The study area setup tool also adds the x and y coordinates for polygon 
centroids to the map *.dbf file and to the Polygon table of the TELSA 
database. This information enables the calculation of distribution spread 
probabilities as a function of topography and wind as well as simulating the 
spread of contagious agents. 

6.2 Creating the Minimum polygons 
It is not necessary to include any carving themes, and it is not necessary to 
carve on all layers that will be used in the analysis. It is best to carve on any 
theme that contains boundaries that are very important (i.e., that cannot have 
any “fluff” associated with them) or any theme that contains boundaries that 
will produce narrow polygons that will be treated differently from their 
surroundings (e.g., riparian zones which will create long narrow polygons 
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that may be managed differently). Be aware that carving can substantially 
increase your database size, affecting processing time. If you do not carve on 
a map that you use later for building management units, polygons may 
overlap the boundaries, and will be assigned to the operational unit or 
planning zone based on the polygon’s centroid. 

To divide the landscape into minimum polygons: 

1. From the Study Area menu select Setup or click on the  
button on the toolbar. 

Note: 

If the  button is not visible on the toolbar -make sure you 
have a View open as described at the beginning of this chapter. 

2. Type a name for the new study area and click OK. This is 
the name that will be used in the Access database. 

3. A new .shp file is created which will contain the tessellated 
polygons. ArcView will provide a default name based upon 
the name you choose in step 2 above. Type a new name in 
the dialog box or accept the default and chose the directory 
where you would like to save your study area map. Click 
OK. 

4. Select the landscape unit map you want to use (*.shp file). 
You will be prompted to load the map in your view so click 
on Yes. 

5. Type the parameters that will be used to create the minimum 
polygons in the appropriate fields and click OK. The table 
below defines each parameter: 
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Field Name Description 

x/y Interval Determines the spacing (in meters) between 
points along an axis. The default is 300 m, 
which, if there were no other polygon 
boundaries, would create 9 ha polygons on 
average. Figure 6.2 illustrates the difference 
between intervals of 100m and 300m. 

 
 

 
Figure 6.2. Comparison of one area tesselated with an x/y interval of 100m and 

300m. 
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Field Name Description 

x/y Range Assigns the allowed variability when 
sprinkling the landscape with points. Enter a 
value between 0 and 1. A value of 0 means 
that there will be no variability (points will 
always be laid at precise intervals) whereas a 
value of 1 allows for a variability of up to 
50% of the interval between points. 

Carving 
Threshold 

Polygons smaller than the entered value (area 
in m2) will not be subdivided into smaller 
minimum polygons through tessellation. The 
default is 90,000 m2 or 9 ha. 

Note: 

The carving threshold applies only to 
polygons that will be simulated over 
time. Unprojected polygons (such as 
lakes) will never be tessellated. This 
tool only recognises polygons with a 
state class defined as projectable in the 
“projectable” column in the State 
Class table (Section 3.4.2). 

Remerging 
Threshold 

Polygons created during the tessellation that 
are smaller than this value (area in m2) will 
be merged back to the original polygon to 
avoid “slivers.” The default is 10,000 m2 or 1 
ha. 

Note: 

This does not apply to small polygons 
or slivers created from the overlay of 
carving maps. 

 
6. Now you need to define the study area size. Click on the OK 

button (if you haven’t already done so) and use the extent 
rectangle to draw the study area on the map by clicking 
once and holding down the button on the spot where the 
top left corner will be, dragging the mouse to the opposite 
corner and releasing the mouse button. The extent rectangle 
will appear on the screen as you drag the mouse. You can 
include the whole landscape map or choose a smaller section 
of it. The model ignores all white space outside of the 
boundaries of the landscape unit. 
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Note: 

If you accidentally select the wrong study area size, you must 
cancel and start from step 1. 

 
7. Type the desired raster size used during the processing of 

the spatial information. It is suggested that you use the 
default value of 10 meters. 

8. A list of additional carving themes is generated from all 
maps that are currently in the view. Select those you want to 
include. If you do not wish to carve on any other themes: 

9. Do not select any maps, choose OK, and then No when 
asked if you want to carve on any other shape files (if you 
choose Cancel the process will end). 

10. Minimum polygons cannot cross boundaries for which a 
carving theme has been specified. For example, if a planning 
zone theme is selected, a minimum polygon cannot cross the 
planning zone boundary. 

11. Enter the maximum distance of interest for green-up, (see 
chapter 8), between two polygons or select Cancel if you 
never plan to use greenup. 

 

 
 
The Study Area Setup Tool will now carve the landscape into minimum 
polygons based upon the vegetation cover, carving boundaries, and user-
defined parameters including green-up distance between minimum polygons. 
The length of time required to complete this process depends on the size of 
the study area, the size and number of the minimum polygons and, the 
number and complexity of the carving maps. 
 

Note: 

The size of minimum polygons must be smaller than the management units 
you are trying to create. However, the smaller the minimum polygons, the 
more of them will be in the landscape, which will increase the simulation 
time required for all subsequent runs and the size of the database. Experience 
with case studies will demonstrate the appropriate selection of point densities 
for the tessellation. At this time, only one point density can be chosen for the 
entire study area. 
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6.3 Trouble-Shooting 

If the Study Area Setup Tool does not run: 
1. Ensure that all maps have been processed by the Map 

Preparation Tool, and are in the same directories that they were 
at that time, or that, if moved, the locations in the database are 
correct. 

2. Ensure that all the polygons in your Landscape Unit map are 
closed. This is an ArcView problem, and can be checked and 
solved using ArcView. Check with a local GIS expert for help. 

3. Check that the following files are in the same directory as the 
tool (default C:\TELSA\setup\): 
tespoint.dbf, tespoint.shp, tespoint.shx 
tesspoly.dbf, tesspoly.shp, tesspoly.shx 
If you do not have these files, first make some files with this 
name and try the run again. If this does not work, reinstall 
TELSA into a temporary directory, find and copy these files 
and uninstall this temporary version. 

4. Ensure that you do not have any very long, narrow (i.e., < 2cm) 
polygons. ArcView sometimes has difficulty processing these 
polygons. You must manually merge these polygons into a 
neighbouring polygon and begin again, either with the Map 
Preparation or with the Study Area Setup tool, depending on 
how the polygons were merged. 

5. If you get the following error message, your landscape map has 
problems with long, thin polygons or slivers which will require 
editing: SQL Warning. [Microsoft][ODBC Microsoft Access 
Driver] Syntax error (missing operator) in query expression 
‘Number Null.’ 

To delete a study area from the database: 
1. From the Study Area menu select Delete or click on the D 

button on the toolbar.i 

Note: 

If the “D” button is not visible on the toolbar make sure you 
have a View open as described at the beginning of this 
chapter. 

2. Select the Study Area you wish to delete and click OK. 
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CHAPTER 7  
Spatial Scenario Setup 

7.1 The Spatial Scenario Setup Tool 
The purpose of the Spatial Scenario Setup Tool is to determine the planning 
zone and BEC overlaps associated with each minimum polygon. It is at the 
level of the PZ/BEC overlap that the user then assigns management systems 
and the model constructs management units (cutblocks) out of multiple 
minimum polygons. 
 
Before you open the Spatial Scenario Setup Tool, you should ensure that a 
connection to the TELSA database has been established using the ODBC. 
See Chapter 2 for more information on how to do this. 

To open the Spatial Scenario Setup Tool: 
1. Select Programs from the START menu, click on TELSA and 

select Spatial Scenario Setup Tool. This will open up the Tool 
in ArcView. 

Or: 
1. Open ArcView. 
2. Select Open Project from the File menu. 
3. Find and open the file Spatscen.apr. TELSA automatically 

installs this file in the directory C:\TELSA\Setup. This file 
contains the customised application called the Spatial Scenario 
Setup Tool that is used to create the management units. 

Then, 
1. Open View1 by double-clicking on the Views icon or create a 

new View by clicking on the New button. A new window will 
open. If you opened an existing view, any maps that are 
currently saved can be deleted. The customised functionality of 
the Spatial Scenario Setup Tool is now available. 
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To build PZ/BEC Overlaps: 
1. From the Spatial Scenario menu, choose Setup, or click on the 

 that will be available if you have a view open. 
2. Enter a name for the new spatial scenario. This is the name that 

will be used in the Access database. 
3. Select the operational unit map you want to use. The 

operational unit map defines the sequence for management 
activities. If it is not in your current view you will be prompted 
to load it now. Click on Yes. The map will open in the 
background. 

4. Select one or more of the planning zone maps and click on 
OK. These maps define certain constraints for planning areas 
and reserves. You will be prompted to load any maps that aren’t 
currently in your view. 

5. Select a study area and click OK. 
 
The Spatial Scenario Setup Tool will now run. In the first part of the 
simulation time, the tool is filling tables in the database which specify the 
operational unit and planning zone(s) of each minimum polygon. This 
information will be used later by the tool and by the main model. 
 
If you change any information (e.g., add/remove/change a planning zone or 
use a different OPU map) you will need to run to tool again for that study 
area. You can have more than one spatial scenario for a study area, but you 
can only use one spatial scenario in a model run. 

7.1.1 Trouble-Shooting 

To delete a spatial scenario: 
If you have made a mistake and need to start again after the program has run: 
 

1. Click on the “D” button. 
2. Select the spatial scenario that you wish to delete. 
3. Click OK. 

 
This will not work if you have created a scenario or completed a run with this 
information. 
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CHAPTER 8  
Defining Management 

In this chapter you will learn how to define all management-related options. 
You will specify a set of rules and constraints by which the model can 
determine, in each time step, which silvicultural activities to implement and 
where to implement them. 
 
TELSA explores scenarios of landscape dynamics resulting from both 
management actions and natural disturbances. A management system can be 
thought of as a set of rules and constraints by which the model can 
determine, in each time step, which management activities to implement and 
where to implement them. Activity constraints may be used to give some 
higher-level rules and constraints, which will also affect how the model 
implements the management activities. All management actions are 
implemented so that they are consistent with the current conditions in the 
landscape and these defined rules. 
 
To define a management system, you need to: 
 

• define the groups of potential management activities; 
• specify constraints on those activities; and 
• assign those activities and constraints to your study area. 

 
To define activity constraints, you need to: 
 

• determine any constraints on activities or groups of activities that 
apply at the planning zone and BEC level. 

 
An equally important part of defining management involves defining activity 
limits. While not needed until during a model run, they are discussed here for 
completeness. 
 
Most management options are defined in the TELSA Database Editor. 
Management systems, activity constraints, and other management options, 
are defined using the options found under the MANAGEMENT menu. 
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8.1 Defining a Management System 
A management system is a set of rules that defines what can be done with a 
stand or landscape when certain conditions are met. As stands go through 
succession or are affected by natural disturbance, the available management 
choices will change. 
 
A management system is composed of activity sets and system constraints. 
An activity set defines the schedule for a group of management activities, 
such as site preparation, planting, thinning, and cutting. System constraints 
define minimum and maximum treatment block size, the age range allowed 
in grouping polygons and indicate green-up constraints. Note that the 
“management cover type groups” (defined in Section 3.3.1) also define what 
cover types can exist together in the same treatment block. 
 
Management activities can affect stand structure or overstorey composition, 
and may either move a minimum polygon from one state class to another or 
modify the time remaining in the current state class. The effect of 
management on stand dynamics is defined as a disturbance pathway in the 
state transition model. TELSA will only simulate those management 
activities for which the impact has been defined. 

8.1.1 Activity Sets 
An activity set represents a group of activities, the stand age at which the 
activities are undertaken, and their temporal sequence. Each activity set must 
have an activity called “Release”. The “Release” activity represents the point 
at which you no longer need the polygons inside the management unit to be 
associated with that activity set (i.e., the time between the last stand-tending 
activity and the next management unit building activity such as clearcutting). 
If the “Release” activity is not present—in runs without disturbances, once a 
polygon is assigned to a management unit, it will always remain part of that 
management unit or management system. The Release age should be set at an 
age younger then the age at which the management building activity takes 
place and older than the ages of all preceding activities. To make sure that 
polygons in this management system are potentially eligible for management 
by other management systems, make sure that the age for the release is at, or 
younger than the youngest age of a management building activity. 
 
You can create a new set and edit, copy or delete an existing set. 

To create a new Activity Set: 
1. Select Define Management Systems from the Management 

menu. This will open the DEFINE MANAGEMENT SYSTEM 
INFORMATION dialog box with two tabs: Define Activity Sets 
and Define System Constraints. Click on the Define Activity 
Sets tab. 
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2. Click on the New button, type in the name of the activity set 

and click on OK. 
3. There are six fields that need to be defined for each activity in 

an activity set. For each activity in the set, click on Add Row 
button and complete the information in the fields. Each field is 
defined below: 

Field Name Description 

Sequence The order in which a specific activity is 
scheduled to occur. For example, some 
activities may be scheduled to take place 
over the same interval. By setting the 
sequence, you can ensure that site 
preparation will always occur before 
planting, even if both activities are defined 
as taking place between 0 and 5 years. At 
this point, the sequence is automatically 
assigned. Thus, you should make sure that 
activities are entered in the order that they 
are to occur. 

Activity Lists the specific activity group. Select the 
activity from the drop-down list. 

Earliest Age Type the earliest age at which the activity 
can be carried out on the landscape. 
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Field Name Description 

Oldest Age Type the oldest age at which the activity can 
be carried out on the landscape. 

Interval Type the interval (in years) at which the 
activity can take place. A “0” indicates an 
activity will only occur once in an activity 
set. 

BuildMU  Flag for whether or not the checked activity 
is the activity in the set for which a 
management unit will be built. Generally, 
there should only be one of these in an 
activity set. Every set must have a flag or a 
management unit will not be built for that 
set. 

 
4. When done adding activities, click on the Save button to save 

the set to the database. 
 
You may want to edit an activity set. You can add new activities to a set, 
delete existing activities or change any of the fields for an activity. You 
cannot edit or delete an activity set if there are results for this set in the 
database—the Edit Set and Delete buttons will by greyed out. 

To edit an existing Activity Set: 
1. Select the activity set from the drop-down list box and click 

Edit Set. 
2. If you want to delete an activity, click in any field of the 

activity and click on the Delete Row button. A confirmation 
message will appear. 

3. To change an activity, simply pick a different activity from the 
drop-down list in the Activity field. 

4. To change the earliest age, latest age, or interval, simply type 
over the existing values in the appropriate field. 

5. When done, click on Save to save your changes to the database. 
If you want to discard your changes, click on Restore. 

Note: 

Once you have defined your management activity sets you will need to 
define management constraints. 
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8.1.2 System Constraints 
The second part of defining management systems involves establishing 
constraints on activities. These include minimum and maximum cutblock 
size, green-up constraints, and an age range for creating management units 
(e.g., clearcuts). Please refer to Section 3.3.1 for the role of cover type 
management groupings in creating management units. 
 
The size and age range information is required by the model during the 
creation of management units. You can create a new set and edit, copy or 
delete an existing set. 
 
Note that management units defined as previously harvested in the landscape 
cover map (Section 4.1) and therefore created in year 0 may fall outside the 
acceptable age range defined in the system constraints. 

To create a new system constraint: 
1. Select Define Management Systems from the Management 

menu. This will open the DEFINE MANAGEMENT SYSTEM 
INFORMATION dialog box with two tabs: Define Activity Sets 
and Define System Constraints. Click on the Define System 
Constraints tab. 

 
2. Click on the New button, type in the name of the constraint set 

and click on OK. 
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3. There are six fields that need to be defined for each constraint 
set. Each field is defined below: 

 

Field Name Description 

Minimum 
Size 

Type in the minimum size of a 
management unit. 

Maximum 
Size 

Type in the maximum size of a 
management unit. 

Green-up 
Width 

Type in the width (in meters) that must be 
left around a clearcut cutblock to meet 
green-up guidelines. “0” means do not 
apply greenup. 

Green-up Age Type in the number of years before an area 
adjacent to a clearcut can be harvested. 

Green-up 
Height 

Type in the height that trees in the green-
up area must reach before the adjacent 
areas can be clearcut. TELSA does not use 
this value in the model. 

Acceptable 
Age Range 

Type in the acceptable range for age. The 
value in this field allows the model to 
group two minimum polygons within the 
same management unit if their ages are 
within this specified range of each other. 

Manage 
Patches 

If this option is chosen rather than creating 
treatment blocks the model will manage by 
vegetation patches that are eligible for 
management.  At the moment size 
constraints are not implemented for this 
option.  The model can prioritize patches 
for management by size.  

 
4. When done, click on the Save button to save the set to the 

database. 
 
When editing system constraints, you will most often be changing the 
variables that define the minimum and maximum size of a management unit. 
In British Columbia, green-up constraint parameters are defined by 
guidelines and it is less likely that you will be changing them. These 
parameters only need to be defined to impose a constraint on clearcutting 
activities; if you are using partial cutting, the values in the green-up 
constraint fields will likely be zero. 

To edit an existing management system constraint: 
1. Select the set from the drop-down list in the Constraint Set field 

and click on the Edit Set button. 
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2. Add the new information by typing over the existing values in 
the appropriate fields. 

3. You may want to change the name of the system to reflect your 
changes. Overwrite the existing name with your new name. 

4. When done, click on Save to save your changes to the database. 
If you want to discard your changes, click on Restore. 

8.2 Activity Constraints vs. 
Management Systems 
There are many similarities between management systems and activity 
constraints. They both define: 
 

• green-up rules; 
• minimum and maximum sizes for the activity; 
• minimum and maximum ages for an activity; and 
• planning zones and BEC variants where they are applicable. 

 
Both sets of rules and constraints are used when creating management units 
and when implementing the management actions. TELSA always uses the 
most constraining rule: the highest of the defined minimum ages, the lowest 
of the defined maximum ages, etc. 
 
The main question then for many users is how to decide what to define 
where. The answer depends on what management options are being 
implemented. Some questions to ask when setting up the definitions are: 
 

• Is this constraint applicable to an entire planning zone, and only 
to the planning zone? If yes, perhaps it could be defined as an 
activity constraint rather than a system constraint. This may allow 
you to make fewer management systems. 

• Does this BEC variant have a specific age at which an activity is 
usually done? If yes, then define it as an activity constraint. If one 
of the management systems being included in the BEC has a more 
constraining age, then define that age in the management system. 
Note, however that if you want to do the activity at a younger age 
than usual, you cannot have defined the higher age in the activity 
constraint table. 

 
In one extreme, you could define, for example, two management systems, 
one with clear cut and planting and one with partial cutting. These could be 
assigned to all combinations of planning zone and BEC variants. The activity 
constraints could then be used to define, for each planning zone or BEC, the 
appropriate age and size limits. Alternatively, individual management 
systems can be defined for each of the planning zone and BEC variant 
combinations without using activity constraints at all. However, if you use 
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“Aggregated Harvest Areas” (see 8.6), you must create an activity constraint 
scenario that defines in which BECs and Planing Zones your AHA activities 
are possible. 

8.3 Assigning a Management System 
Once you have defined a management system by selecting activity sets and 
specifying constraints, you need to tell TELSA where this management 
system should be assigned. This process cannot be carried out until you have 
tessellated the landscape using the Study Area Setup Tool (Chapter 6) and 
run the Spatial Scenario Setup (Chapter 7). The Study Area Setup Tool 
divides a given area into minimum polygons to which management can be 
applied and the Spatial Scenario Setup Tool creates overlays of planning 
zones and BECs. 

8.3.1 The Process 
When you assign a management system, you must take into account where 
the area under management is located. The Spatial Scenario Setup Tool 
creates a table of all the potential combinations of planning zone and BEC. It 
is these combinations to which you will assign different management 
systems. 
 
The process involved in assigning management systems can be quite time 
intensive, depending on the size and complexity of your study area and the 
number of management systems you are using. You will need to work 
through each area of planning zone and BEC overlap to specify which 
management system is most appropriate for that area. 

8.3.2 Setting Up Management Assignments 
The ASSIGN MANAGEMENT SYSTEMS dialog box allows you to create a 
brand new assignment of management systems, edit an existing assignment, 
or use an existing assignment as the basis for new assignments. 

To assign management systems: 
1. Select Assign Management Systems from the Management 

menu. 
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2. Click on the appropriate option button to indicate whether you 
are creating a new management assignment scenario, or editing 
or copying an existing scenario and then choose one of the 
following: 
• If you are creating a new management system scenario, 

type the name of the new scenario in the text box. 
• If you are editing an existing scenario, select the scenario 

from the drop-down list box. You cannot edit a scenario for 
which output exists. 

• If you are copying a management assignment scenario, 
select the scenario you want to use as the basis and type the 
name for the new scenario. 

3. Optional. Type any relevant information in the Notes/ 
comments field. 

4. From the drop-down list on the right of the screen, select the 
spatial scenario that you want to use. Spatial scenarios are 
created using the Spatial Scenario Setup Tool. 

5. If you have created more than one Spatial Scenario for the 
Study Area associated with this Spatial Scenario, you must 
select the corresponding set of planning zones. This option will 
only appear if there is more than one set of planning zones 
available. This option isn’t shown in the above screen shot. 

6. Click Continue to move to the next screen where you will 
assign management systems to your selected study area. 
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7. The Assignment tab allows you to specify which management 
system should be applied to a given BEC and planning zone 
overlap. Fill out the fields as described in the table below (not 
all fields require action—some are for information only): 

 

Field Name Description 

Planning Zone Select the planning zone you want to use 
from the drop-down list. Planning zones, or 
sets of planning zones, have been given 
numerical IDs; the name of the planning 
zone is listed in the Associated planning 
zones field. 

BEC Variant Select a BEC variant from the drop-down 
list. This list contains all the BEC variants 
contained within the selected planning zone.  

Associated 
Planning 
Zones 

Provides the name of the planning zone(s) 
currently under review. 

Percent of the 
Area in this 
PZ & BEC 

Indicates what percentage of the total study 
area is contained within this particular BEC 
and planning zone overlap. 
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Field Name Description 

Aggregation 
Factor 

The aggregation factor determines how two 
or more management systems assigned to a 
planning zone and BEC combination are 
dispersed in the landscape. Slide the ruler 
back and forth to select to what extent 
management systems should be assigned 
randomly within this given planning zone 
and BEC or if they should be aggregated. 
Random aggregation will result in random 
assignments of management systems to the 
management units. At the highest level of 
aggregation, the tool will attempt to make 
all the management units with the same 
management systems adjacent to one 
another. 

Management 
Systems 

Lists the management systems that have 
been assigned for the selected area and the 
portion of the area allocated to each system. 

 
8. Click the Add/Edit button to add a new management system to 

this zone or to edit a current management system. The right-
hand side of this screen will now be displayed. 

Note: 

You can choose an existing management system or select an 
activity and constraint set. Together, activity and constraint sets 
define a management system. If you select a combination of an 
activity and constraint that is not defined in the database, you 
will be later prompted to enter a name for the new management 
system. 

 
9. To select a management system, follow step a; to choose 

activity and constraint sets, follow step b; or to define a new 
activity or constraint set, follow step c. 
a) Select a management system from the Management 

System name field and then click anywhere on the Update 
button to refresh the display. The activity set and constraint 
associated with that management system will appear 
selected below in the appropriate fields. 
Enter the percentage of area in the planning zone and BEC 
overlap that will receive this management system treatment. 
The default value in this box is the remaining amount of 
space. If 0, you will not be allowed to add the management 
system. 
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b) Select a new activity set by scrolling through the list in the 
Activities box. Clicking Details will pop-up a summary 
table of the activity group. 
Select a new set of system constraints from the drop-down 
list box. Clicking Details will pop-up a summary table of 
the constraints. 
Click anywhere on the right side of the screen to refresh the 
display. 

Note: 

If you select an activity and constraint set which combined 
have already been assigned to management system, the 
name of the management system will appear in the 
MANAGEMENT SYSTEM NAME. 

 
c) To create a new Activity Set from this screen, click on the 

New Activity button, which will bring you to the DEFINE 
ACTIVITY SETS window described in Section 8.1.1. 
To create new system constraints, click on the New 
Constraint button. this will bring you to the DEFINE 
SYSTEM CONSTRAINTS window described in Section 8.1.2. 
In either case, if you wish to use an existing activity or 
constraint set, follow the instructions in step b above. 

Note: 

The New Activity and New Constraint options may not be 
fully functional in this version. Save your work before 
attempting it. If the tool crashes, define the activity sets 
and/or system constraints following the instructions in 
Section 8.1. 

 
10. Click Done when finished. You will be prompted to enter a 

name for the new management system if the activity set and 
constraint set combination aren’t defined in the database. 

11. If the percentage of area treated by this system is less than 100, 
you can click Add/Edit to continue working through this 
process. 

 
Each activity in the activity set is actually an activity group. If the group 
contains more than one activity type, you may be asked to assign proportions 
to those activities. For example, if you select an activity set that contains the 
activity group “clearcuts” and that group contained both summer and winter 
clearcuts, the ASSIGN PROPORTIONS TO ACTIVITY GROUPS dialog box will 
appear and you will need to specify what portion of the cut will occur in 
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winter and what portion of the cut will occur in summer. To avoid this, 
ensure that your activity sets are made up of one or more activity groups 
which contain only one activity type. 
 
Because it is time-consuming to assign management systems to areas, you 
can speed-up the process by copying the systems used for one planning zone 
and BEC onto another area. 

To copy a management system assignment from one area to 
another: 

1. Select the planning zone and BEC variant of the area you want 
to copy in the ASSIGNMENT tab. 

2. Click Copy. 
3. On the dialog box, select the planning zone and BEC that you 

want to copy from and click OK. 

Note: 

Nothing is saved without using the Save button. Be sure to save 
regularly and before you exit this screen. 

8.4 Defining Activity Constraints 
Activity constraints are based on activity group, planning zone, and BEC 
variant, and include green-up conditions, area bounds, or age bounds. You 
will want to define activity constraints in those circumstances where you 
want to include constraints that are not covered by management systems. It is 
helpful to use activity constraints to completely disallow certain activities in 
a given area, or to make a global change. For example, no management may 
be allowed in the planning zone “Park,” or riparian zones may always have a 
maximum of 5 ha management areas. 
 
The top of the ACTIVITY CONSTRAINTS component box contains the scenario 
and description. The middle of the dialog box lists the groups that have been 
defined for the selected scenario. The right side of the screen contains the 
values assigned to a group of components. 
 
You first need to create an activity constraints scenario and then define the 
components and values that comprise the scenario. Each scenario contains 
one or more groups of components that include the PZ Group, BEC variant 
and activity group. You may have different constraints in the different 
planning zones or BECs, or with different activities. You can create a new 
scenario, copy or delete an existing scenario. 
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To create a new Activity Constraints scenario: 
1. Select Activity Constraints from the Management menu. 

 
2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Click on the Add button. 
6. Select the planning zone, BEC variant, and activity group 

using the drop-down list boxes in the NEW ACTIVITY 
CONSTRAINTS dialog box and click OK. 

7. Enter the minimum and maximum ages at which the activity 
can occur for the selected planning zone and BEC. 

8. Enter the minimum and maximum size, in hectares, at which 
this activity can occur in the given planning zone and BEC. 

9. Enter the green-up width, height and age data. Note that height 
is not used in the model. 

10. Ensure that there is a check in this checkbox if you want 
management to occur in the planning zone and BEC, using the 
constraints defined on this screen along with the management 
system constraints defined earlier. If the checkbox is blank, this 
activity will not be allowed in the planning zone and BEC. 
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Note: 

There are at least two situations where it is critical that this box 
be unchecked, and they are both related to Aggregated Harvest 
Areas (AHAs). 

In the first situation, if you have a BEC (e.g., BGxh2) that 
should not be harvested, you must uncheck the box so a few 
treed polygons in the BEC will not cause the AHA process to 
get “stuck” in a particular AHA. 

The second situation is perhaps more common. A typical set of 
maps for an AHA scenario could have a PZ map that identifies 
all harvestable and non-harvestable polygons for a landscape, 
and AHA zones overlaid either as PZ or OPU maps. In AHA 
years the management and activity constraints on greenup and 
block size for an AHA area are ignored and all state classes in 
the correct age range with a harvesting pathway will be cut. 
This means that even non-harvestable polygons within an AHA 
area will be cut if there is a pathway, despite being part of the 
non-harvestable planning zone map. To prevent this from 
happening in AHAs, you must uncheck this box for all non-
harvestable PZ/BEC combinations. 

 
11. Click Save to save your changes or Restore to cancel your 

changes and return to the original values. 
12. Repeat steps 5 through 11 for each component grouping in the 

scenario. 
13. Repeat steps 2 though 12 for each new Activity Constraint 

scenario. 
14. When finished, click on the Close button. 

 
You can edit an existing scenario by selecting the scenario from the drop-
down list box and then making the desired changes. You cannot edit a 
scenario for which output exists. 
 
To copy an activity constraint scenario, select the scenario you want to copy 
from the drop-down list and click on Copy. Enter the name for the new 
scenario and click on OK. 
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8.5 Defining Activity Limits 
An activity limit is a set of rules that defines the maximum amount of a 
certain activity that can be performed in a given year in a given planning 
zone. For example, you might specify that no more than a certain area can be 
planted in a given year, or the maximum volume clearcut in a particular 
planning zone. 
 
These limits represent a year-specific maximum value that may or may not 
be reached during the simulation. The conditions of the stands in your 
landscape or other constraints may be more limiting on activities than the 
upper limits defined here. 
 
Activity limits can either be applied to activity groups (see below) or to 
activity types. 

8.5.1 Activity Limits 
The first step in the process of defining activity type limits is to create an 
activity limits scenario, and then define the components and values that 
comprise the scenario. Each scenario contains one or more sets of 
components that include the Planning Zone, activity and limit type. An 
activity type is associated with each planning zone. Each activity type has a 
limit which is defined either as area or as volume. You may want different 
limits in different planning zones because of different regulations. Not all 
planning zones or activity types must have a limit. When planning zones 
overlap, the model assigns the most constraining limit. 
 
The top of the ACTIVITY LIMITS – NEW COMPONENTS dialog box contains 
the scenario and description. The middle of the dialog box lists the 
Components that have been defined for the selected set of activity type 
limits. When you select a scenario, a table and graph showing detailed 
information about the combination of components (if values are defined) is 
displayed on the bottom third of the screen. 
 
You can create a new scenario, and you can copy or delete an existing 
scenario. 

To create an activity limit scenario: 
1. Select Activity Limits from the Management menu. 
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2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Enter a value for Tolerance Level. The tolerance level is 

assigned so the model will stop management actions as soon as 
it is within some distance of the activity limit – either above it 
or below it. This will prevent the model from continuing to 
search until it has found a small or low volume management 
unit to manage just because it has a little bit of room left before 
the limit. It is not recommended that zero tolerance be used. If 
the tolerance level is zero, the model will search through the 
entire landscape every year to try to meet the limit. 

6. In the Components frame, click on the Add button; this action 
opens a NEW COMPONENTS dialog. 

7. Select the Planning Zone, Activity Type and Limit Type 
using the drop-down list boxes; click OK. 

Note: 

At present, there are no error-checking mechanisms in place to 
ensure that the planning zone or activity type is present in the 
management system or BEC variant(s) of your study area. 

 
8. Click on the Edit Values button in the Components frame; this 

will enable the cells in the Values frame so you can edit them. 
To start with, the Values table will contain one row with the 
following default values if the limit type is Area (ha): 
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Start Year  End Year  Area 
1  100  100 

 
or the following if the limit type is Volume (m3): 
 

Start Year  End Year  Volume  
1  100  1,000,000 

9. Enter data to define the start and end years for the activity, as 
well as the maximum area or volume, depending on which 
limit type you chose, for the activity type. 

10. Click Add Row to add a new row to the table. Enter data to 
define the start and end years for the activity, as well as the 
maximum area or volume for the activity type. Repeat this 
step for each value set. 

11. Click Redraw to refresh the graph. 
12. If you want to save your changes, click Save. If you want to 

cancel your changes, click Restore. 

To copy activity limits: 
1. Select the scenario from the drop-down list box that contains 

the limits you wish to copy. Click on any field in the set of 
components for which you want to copy the values. 

2. Click Copy Values. 
3. Select the Planning Zone, Activity Type, and Limit Type 

using the drop-down list boxes in the ACTIVITY LIMITS – NEW 
COMPONENTS dialog box and click OK. All information from 
the source set of components, including values, will be copied 
into the new set of components. 

4. Click on the Save button. 

To edit activity limits: 
1. Select the scenario from the drop-down list box that contains 

the limits you wish to edit. You cannot edit a scenario for which 
output exists. 

2. Click on any field in the set of components you want to edit. 
3. Click Edit Values. 
4. Make the desired changes and click on the Save button. 

Note: 

You cannot change the components in an existing component set. If you want 
to change one or more components, you will have to copy a component set, 
make the change(s) and then delete the old one. 
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If you are copying an activity limit scenario, select the scenario you want to 
use as the basis and enter the name for the new scenario. Edit as described in 
the steps above. 
 
As a precaution, TELSA won’t allow you to enter values that are within 
currently defined ranges, although it will allow missing values. Some 
creative editing may occasionally be required. 
 

8.5.2 Activity Group Limits 
The Activity Group Limits option, under the Management menu, allows 
users to set limits on management by activity group rather than by activity 
type.  This option is very similar to the Activity Limits option described 
above.   
 
The top of the ACTIVITY GROUP LIMITS – NEW COMPONENTS dialog box 
contains the scenario and description. The middle of the dialog box lists the 
Components that have been defined for the selected set of activity group 
limits. When you select a scenario, a table and graph showing detailed 
information about the combination of components (if values are defined) is 
displayed on the bottom third of the screen. 
 
You can create a new scenario, and you can copy or delete an existing 
scenario. 

To create an activity group limit scenario: 
1. Select Activity Group Limits from the Management menu. 
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2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Enter a value for Tolerance Level. The tolerance level is 

assigned so the model will stop management actions as soon as 
it is within some distance of the activity limit – either above it 
or below it. This will prevent the model from continuing to 
search until it has found a small or low volume management 
unit to manage just because it has a little bit of room left before 
the limit. It is not recommended that zero tolerance be used. If 
the tolerance level is zero, the model will search through the 
entire landscape every year to try to meet the limit. 

6. In the Components frame, click on the Add button; this action 
opens a NEW COMPONENTS dialog. 

7. Select the Planning Zone, Activity Group, and Limit Type 
using the drop-down list boxes; click OK. 

Note: 

At present, there are no error-checking mechanisms in place to 
ensure that the planning zone or activity group is present in the 
management system or BEC variant(s) of your study area. 

 
8. Click on the Edit Values button in the Components frame; this 

will enable the cells in the Values frame so you can edit them. 
To start with, the Values table will contain one row with the 
following default values if the limit type is Area (ha): 
 

Start Year  End Year  Area 
1  100  100 

 
or the following if the limit type is Volume (m3): 
 

Start Year  End Year  Volume  
1  100  1,000,000 

9. Enter data to define the start and end years for the activity, as 
well as the maximum area or volume, depending on which 
limit type you chose, for the activity group. 

10. Click Add to add a new row to the table. Enter data to define 
the start and end years for the activity, as well as the 
maximum area or volume for the activity group. Repeat this 
step for each value set. 

11. Click Redraw to refresh the graph. 
12. If you want to save your changes, click Save. If you want to 

cancel your changes, click Restore. 

ESSA Technologies Ltd. 120 



8. Defining Management TELSA User’s Guide V.3.6 

 

To copy activity limits: 
1. Select the scenario from the drop-down list box that contains 

the limits you wish to copy. Click on any field in the set of 
components for which you want to copy the values. 

2. Click Copy Values. 
3. Select the Planning Zone, Activity Group, and Limit Type 

using the drop-down list boxes in the ACTIVITY GROUP LIMITS 
– NEW COMPONENTS dialog box and click OK. All information 
from the source set of components, including values, will be 
copied into the new set of components. 

4. Click on the Save button. 

To edit activity limits: 
1. Select the scenario from the drop-down list box that contains 

the limits you wish to edit. You cannot edit a scenario for which 
output exists. 

2. Click on any field in the set of components you want to edit. 
3. Click Edit Values. 
4. Make the desired changes and click on the Save button. 

Note: 

You cannot change the components in an existing component set. If you want 
to change one or more components, you will have to copy a component set, 
make the change(s) and then delete the old one. 

 
If you are copying an activity limit scenario, select the scenario you want to 
use as the basis and enter the name for the new scenario. Edit as described in 
the steps above. 
 
As a precaution, TELSA won’t allow you to enter values that are within 
currently defined ranges, although it will allow missing values. Some 
creative editing may occasionally be required. 
 

8.6 Defining Aggregated Harvest Areas 
Aggregated harvest areas (AHA) are areas that are all harvested at the same 
time and independent of management systems. The purpose of an AHA is to 
create occasional large patches in the landscape. 
 
These are an optional part of TELSA. If you are using them, you are given a 
number of choices how you want to choose the areas to treat, and how often 
you want to check for and treat these areas. 
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If you do not wish to use AHAs, you may skip this section, and ensure that 
you pick the AHA scenario “Not Used” when you create the overall scenario 
(Chapter 12). 
 
You first need to create an AHA criteria scenario and then define the criteria 
that comprise the scenario. Each scenario contains seral stage criteria, 
patchiness criterion and other information. You can also copy or edit an 
existing scenario. 
 
The seral stage criteria is the first set of criteria that an area must pass in 
order to be eligible for AHA treatments. You can define the minimum 
percentage of area to be in the youngest seral stage, and the top two seral 
stages combined. 
 
The patchiness criterion section defines first whether or not to consider 
patches when choosing an area to be treated, and second, what criterion is 
used for picking patches. 
 
The details section allows users to define some additional information about 
the frequency and type of AHA cutting. Users are asked to define how often 
to attempt AHA cutting, when the attempts can first start and how long 
before the AHA can be re-entered by any management after a cut. You also 
need to specify the management pathway scenario for each BEC to follow in 
order to determine the result of the AHA cutting. Finally, you need to tell 
TELSA whether your AHA map layer was imported as operational units or 
planning zones. 
 
Before defining the AHA criteria scenario you need to create the 
management pathway. This pathway contains information on the type of 
activity for a given BEC. 

To create a new AHA pathway scenario: 
1. Select AHA Pathways from the Management menu. 
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2. Click on the New button. 
3. Type in a name for the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Click on the Add Row button. 
6. Select the BEC Variant and activity type using the drop-down 

list boxes. 
7. Repeat steps 5 and 6 for each BEC variant. 
8. Click Save when done. 

To create a new AHA criteria scenario: 
1. Select AHA Cuts from the Management menu. 

 
2. Click on the Create a new set of AHA… option button. 
3. Enter the name of the new scenario in the text box. 
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4. Optional. Type any relevant information in the Notes /comments 
field. 

5. Click OK to move to the next screen. 

 
6. Enter the minimum percentage of area for both the youngest 

seral stage, and the oldest two seral stages combined. 
7. Select whether or not you want to do a patch size analysis by 

clicking on the Yes or No option. Selecting “No” tells the 
program to pick an area at random. If “Yes” is selected (as in 
the example), the additional options appear. If you selected Yes, 
go to step 8, otherwise go to step 10. 

8. Enter the minimum and maximum ages of the patches. 
9. Select whether you want the program to pick the area with the 

most small patches (i.e., pick LESS than a size) or the most area 
with bigger patches (i.e., pick GREATER than a size). 

10. Enter the years the AHA will be done followed by the start 
year. The example in the screen capture above shows that the 
model will attempt to do the first AHA cutting in year 1, and 
will try again 25 years later, in year 25. 
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Note: 

AHA cutting may spread over more than just the year in which 
it starts because it continues cutting until the entire AHA has 
been harvested. Thus, in this example, the AHA cutting may 
start in year 20, but take one or two additional years to 
complete. These additional years do not affect the next year at 
which the model checks for AHA cutting. 

 
11. Enter the number of years after an AHA cut before any sort of 

management can occur again. This will allow the area to age 
more uniformly. If you do not want to restrict management 
access, put a 0 in this field. The management moratorium will 
apply to any activity, including planting. 

12. Select the AHA Pathway Scenario from the drop-down list to 
assign a management pathway to each BEC. 

Note: 

If you pick an activity that is part of an existing management 
system, and if limits have been defined for that activity, the 
AHA cutting may reduce the amount of standard management 
that can occur because all the AHA cutting will be applied 
towards the activity limit. If you pick an activity that is not part 
of an existing management system, it will not directly affect the 
amount of standard management that can occur. 

 
13. Select your type of AHA map by clicking in the option button 

next to Operational Units or Planning Zones. If you select the 
option “Planning Zones” on this screen, you will be asked to 
select the map from a drop-down list. 

 

Note: 

Each AHA needs a unique number. If you plan to use a 
planning zone map layer to define your AHAs, you need to 
ensure, at the time you add the map layer to the database 
(Chapter 4), that each AHA is given a unique number. If you 
then want these areas to be included as part of the standard 
management, you will need to assign management systems to 
each one. 

 
14. When done, click Save. 
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Note: 

AHA cutting is totally independent of management systems and management 
units. If you want to assign constraints to AHA cutting, such as minimum 
ages or to eliminate some planning zones or BECs from consideration, you 
must assign Activity Constraints (Chapter 8). Greenup and block size 
constraints will not apply to AHAs. 

To copy an AHA criteria scenario: 
1. Select AHA Cuts from the Management menu. 
2. Click on the Use existing information… option button. 
3. Select the scenario you want to use as the basis from the drop-

down list in the existing field. Do not pick the “Not Used” name 
from the list. 

4. Enter the name of the new scenario in the text box in the new 
field. 

5. Optional. Type any relevant information in the Notes /comments 
field. 

6. Click OK to move to the next screen. 
7. Make the desired changes and click on Save when done. 

To edit an AHA criteria scenario: 
1. Select AHA Cuts from the Management menu. 
2. Click on the Edit (and replace)… option button. 
3. Select the scenario you want to edit from the drop-down list in 

the existing field. 
4. Make the desired changes and click on OK when done. The 

next screen will open. 
5. Make the desired changes and click on Save when done. 

 
You cannot edit a scenario for which output exists. 
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Note: 

In version 3.6 of the model we added the capability to simulate 
dynamic AHA’s that are not solely restricted to OPU or PZ 
boundaries.  There is currently no user interface for this 
functionality but it is still described in the Model Description.  
To use this functionality, users must go to the AHAScenario 
table in the database using MS Access.  For dynamic AHA 
scenarios set the Dynamic field to True and define a Min and 
Max Size as well as the percent of the activity limit allowed for 
AHA cutting. 

 

8.7 Defining Activity Sort Scenarios 
An activity sort scenario defines how each of the management options should 
be sorted. When doing management, TELSA determines which management 
units in an Operational Unit are eligible for the activity. These units are then 
sorted according to the sort method defined here. 
 
You need to create an activity sort scenario and then define the values that 
comprise the scenario. Each scenario contains one or more groups of values 
that include the activity group and sort method. The top of the ACTIVITY 
SORT SCENARIO dialog box contains the scenario and description. The 
bottom of the dialog box lists the activity groups and their sort method. 
 
You can create a new scenario, copy or delete an existing scenario. 

To create an activity sort scenario: 
1. Select Activity Sort Methods from the Management menu. 
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2. 
3. ype in the name of the scenario and click on OK. 
4. 
5. Click ow button. 

; 

- Hardwood volume and age; or 

-   Smallest Patch Edges (For Management Patches Only) 
 

- Biggest Patch Edges (For Management Patches 

anagement patches there are only two implementations 
in the current version:  Smallest Patch Edges and Biggest Patch 
Edges.  These implementations prioritize management patches 

Click on the New button. 
T
Optional. Type in a description of the scenario. 

 on the Add R
6. Select the activity group and sort method using the drop-down 

list boxes. You have a choice of several different sort methods: 
- Oldest age; 
- Highest total volume; 

Random- 
- Volume and age (60% based on total volume and 40% based 

on age); 
- Highest hardwood volume; 
- Highest softwood volume; 

- Softwood volume and age. 
-   Smallest Patches (For Management Patches Only) 
-   Edges (For Management Patches Only) 

Only) 
Note:  For m
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by size and when managing a patch manage from the outside to
the inside. 
 

7. Repeat st
managem

8. If you want to save your changes, click Save. If you want to 
cancel your changes, click Restore. 

 
You can also copy, edit or delete scenarios. To edit, click on Edit Values and 
change the desired fields. Select the scenario you want to copy (Copy) or 
delete (Delete) and click on the appropriate button to carry out the action. 

 

ep 6 for each activity group that you are using in any 
ent system. 

 

Note: 

If a sort method is not defined for a particular activity group, the oldest age is 
used as the default. 
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CHAPTER 9  
Natural Disturbances 
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The probability of various natural disturbances occurring in di
classes 
BEC varian  also must specify the size-class distribut
disturbance type. You can optionally define between-year v
disturbance levels, long-term trends, the effects of wind and t
initiation multipliers and slow spreading contagious disturbance g
 

Note:  

is defined in the successional pathway diagrams developed for each 
t. You

In order for natural disturbances to occur in TELSA, the natural disturbance 
scenario must have values for Size Classes for each disturbance group that 
will be simulated. 

9.1 Size-Class Distribution 
This option allows you to define a size-class distribution for each disturbance 
group in each BEC variant. TELSA uses this size-class distribution to 
determine the number and size of disturbances that would occur in the given 
area. Th  rules used by TELSA are provided in 
the Mod
 
To begi enario and then 
define t
contains one
natural distu
size classes
are. If a size
disturbance 
 
TELSA
each disturb  the total area 
disturbed ea nition even  the size class 
distribution. If the former is chosen, fragmented landscapes may experience 
an artificially high number of small disturbances. If the later is chosen, run 

e details of the algorithms and
el Description. 

n, you must create a new size-class distribution sc
he components and values that comprise the scenario. Each scenario 

 or more groups of components that include the BEC variant and 
rbance group. Each component group in a scenario is assigned 

 that specify where disturbance groups occur and how large they 
-class distribution is not defined for a particular disturbance, that 
will not occur in the model run. 

 allows users to decide whether the number of incidents disturbed by 
ance group should be ultimately constrained by
ch year, by the number of ig ts or by
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description. -l  
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name will display a table e 
natural disturbance for tha  
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To create 
1. Select Size | C

menu. 

ll be longer as each time a disturbance is about to initiate the model 
ine whether it can be large enough.  The most efficient and 

 best algorithm is to constrain by the expected number of

 the SIZE CL SSES dialog box contains the scenario name and
 The bottom eft of the dialog box lists the natural disturbance

or the BEC variants. Clicking on a BEC varia
and graph showing the size-class distribution of th
t area on the bottom-right and whether the natural
rained by total area or by size class. 

a new Size Class Distribution scenario: 
lass Distribution from the Natural Disturbances 

2. Click on the New button. 
ype in the nam3. T e of the scenario and click on OK. 

l 
disturbance events in order from largest to smallest, otherwise 

they are drawn from the 

4. Optional. Type in a description of the scenario. 
5. Select whether you want Prioritize Large Events (default).  

When this checkbox is selected, the model will simulate natura

evens will be simulated at random as 
distribution.  Prioritizing large events prevents the occurrence of 
small events from constraining the occurrence of larger events, 
but it can create a bias towards the tail of the distribution.  

6. Click on the Add button at the bottom left of the dialog box; this 
action opens the BEC AND DISTURBANCE dialog. 



9. Natural Disturbances TELSA User’s Guide V.3.6 

 

ESSA Technologies Ltd. 132 

7. Select the BEC Variant and Natural Disturbance Group using 
the drop-down list boxes, and click OK. The table and graph will 

s frame, choose the type of constraint by clicking on 
Size Class, Total Area or Number. 

bances at locations that 

ption can be slow 

on area-weighted probabilities, e.g., 100 ha at 5% 
probability = 5 ha burned.  In a landscape that is 

odel will simulate many 
small disturbance events to satisfy it’s target area.  

Number:  based on the total area expected to be disturbed 
ribution for disturbance 

des how many events to start 
ese events do not reach their 

sum is different, you will have to reassign the percentages or 

ollow steps 6 through 10 for each natural disturbance group you 

To copy a Size Class Distribution scenario: 
1. Select Size Class Distribution from the Natural Disturbances 

menu. 
2. Select the scenario you want to use as the basis from the drop-

down list in the Scenario field. Do not pick the “Not Used” 
name from the list. 

3. Enter the name of the new scenario and click OK. 

appear in the Values frame of the SIZE CLASSES dialog. 
8. In the Value

Size Class: this option will start distur
can satisfy the size distribution specified by the 
user; if appropriate locations can’t be found, the 
area disturbed will be less than what would be 
expected based on the condition of the landscape; 
this o

Total Area:  the model decides how much area to disturb based 

highly fragmented the m

and the frequency dist
sizes, the model deci
in each timestep, if th
target size because of landscape constraints the 
model will not start any more events. 

9. Enter the Percent of occurrences that take place in each size 
class. The sum must be 100% (displayed under the table). If the 

have TELSA reassign them. The group size classes are 1, 10, 
100, 1,000, 10,000 and 100,000 ha. 

10. Click Redraw to refresh the graph. 
11. Click Save to save your changes to the database or click Restore 

to cancel your changes and return to the original values. If the 
sum is not 100%, you will be prompted to either reassign the 
values or have TELSA automatically reassign them according to 
the existing proportions. 

12. F
want to add. 

 
You can also copy, edit or delete a size class distribution. Select the natural 
disturbance grouping you want to copy (Copy Values), edit (Edit Values) or 
delete (Remove) and click on the appropriate button to carry out the action. 
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4. Optional. Type any relevant information in the Description 

e desired changes as described above and click on Close 
when done. 

To edit a Size Class Distribution a scenario: 
1. Select Size Class Distribution from the Natural Disturbances 

menu. 
2. Select the scenario you want to edit from the drop-down list in 

the Scenario field. 
3. Make the desired changes as described above and click on Close 

when done. 
 
You cannot edit a scenario for which output exists. 

9.2 Temporal Variation 
n of natural 

ear, and 

 
To
the com
conta
tha

explo
dif onte Carol 
imulations. 

 for using multiple Monte Carlo runs. 
he bottom right of the screen has a table and graph showing the annual 

multipliers for the selected disturbance. 

field. 
5. Make th

This option allows you to specify the year-to-year variatio
disturbances. Disturbed areas can vary significantly from year to y
this function is used to assign an annual multiplier for each disturbance 
group. 

 begin, you must create a new temporal variation scenario and then define 
ponents and values that comprise the scenario. Each scenario 

ins a pattern type, a list of disturbance groups and yearly multipliers 
t specify the year-to-year variation for a particular disturbance group. This 

kes into accovariation ta unt variables other than the state of the landscape, 
such as weather. For example, you could use the options found here to 

re the impacts of “good” and “bad” fire years.  Users can also define 
ferent temporal multiplier sequences for different M

s
 
The top of the TEMPORAL VARIATIONS - SCENARIO dialog box contains the 
scenario and description. The bottom left of the dialog box contains the list 
of disturbance groups and the option
T
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To create a new temporal pattern scenario: 
es 1. Select Temporal Variation from the Natural Disturbanc

menu. 

 

3.  the name of the scenario and click on OK. 
4. al. Type in a description of the scenario. 
5. 

electing “area” tells the model 
that the entered values are actual disturbed areas. TELSA will 
then use these areas to calculate the parameters of a log-normal 

annual 

6. want to use multiple Monte Carlo runs, click on the check 
xt to Use multiple MC, type in the number of runs, and 

 
Once a tem  
disturbances and their multipliers (or area). There are three ways to do this, 
each of hich is described below. Disturbance multipliers can be added 
using one o

2. Click on the New button. 
Type in
Option
Select the type of pattern — multipliers or area. Selecting 
“multipliers” tells the model that the entered values are the 
multipliers that will be applied. S

distribution which will then be used to calculate 
multipliers. 
If you 
box ne
select the MC run for which to display multipliers.  

poral variation scenario has been created, you need to add the

 w
r more of these methods. 
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Note:  

You only need to add disturbance multipliers for those disturbances that 
should vary because of some factor other than vegetation (e.g., weather). Any 
disturbance not included in this scenario will simply use a multiplier of 1. 

To add multipliers by entering values: 
1. Click on the Add button. A list of available disturbance groups 

will appear. 
2. Select the disturbance group and click OK. 
3. n the number of years and click Apply. A table will 

4. 

Note: 

Type i
appear with a step number representing each year. 
Enter multipliers or area for each year. If you want to use the 
same multiplier, select the rows you want with your mouse, type 
the desired value, and press the ENTER key on your keyboard. 
Click the mouse on any row. The value will now be copied to the 
entire range of selected rows. 

You can add or remove years by editing the number in the 
Number of years field. When you add new years, the value for 
the multiplier will be set to 1. 

 
5. Click on Redraw to refresh the graph after any changes. 

Note: 

The average of the values will appear in the Average field. If you 
are using the “area pattern type”, TELSA will normalise all 
multipliers at run-time such that their average value will be 1. 

 
6. Click Save to save your changes to the database. 
7. Repeat steps 1 through 6 for each disturbance group

Monte Carlo run per disturbance group. 
 and for each 

2. Select the disturbance group and click OK. 
3. Type in the number of years and click Apply. A table will 

appear with a step number representing each year. 

To add ra multipliers: 
1. Click on the Add button. A list of available disturbance groups 

will appear. 

ndom 
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4. Click on the Randomise button and enter the number of standard 

ave your changes to the database. 
turbances as you like and 

ce group. 

deviations from the mean. This number will be used to generate 
a series of normally distributed random numbers that have the 
given standard deviation. 

5. If necessary, click on the Redraw button to refresh the graph. 
6. If you do not like the resulting multipliers you may repeat step 4 

as many times as you like, or you may change individual values. 
7. Click Save to s
8. Repeat steps 1-7 for as many natural dis

for each Monte Carlo run per disturban

Note: 

The distribution used to generate random multipliers has two 
constraints, it is truncated at zero and the average must be 1. 
Values less than zero are interpreted as zero. Due to these 
constraints, after a certain threshold, increasing the variance 
simply creates more zeros and does not increase the severity or 
number of extreme fire years. 

To add multipliers from VDDT: 
1. Click on the VDDT File button. 
2. Locate the file containing the multipliers. If this file was created 

by VDDT, it will likely have a *.mse or *.mcm extension. 
3. Click OK for the file to be processed. 

1. Select Temporal Variation from the Natural Disturbances 

3. Enter the name of the new scenario and click OK. 
4. Optional. Type any relevant information in the Description 

field. 
5. Make the desired changes as described above and click on Close 

when done. 

 
You can also edit or delete a disturbance group. Select the disturbance group 
you want to edit (Edit Values) or delete (Remove) and click on the 
appropriate button to carry out the action. 

To copy a temporal variation scenario: 

menu. 
2. Select the scenario you want to use as the basis from the drop-

down list in the Scenario field. Do not pick the “Not Used” name 
from the list. 
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To edit a temporal variation scenario: 
1. Select Temporal Variation from the Natural Disturbances 

menu. 
2. Select the scenario you want to edit from the drop-down list in 

the Scenario field. 
3. Make the desired changes as described above and click on Close 

when done. 
 
You cannot edit a scenario for which output exists. 

9.3 Trend Multiplier 
Climate change or other factors can create long-term natural disturbance 
tren
increas
you the powe

use 
to g
Ve
zones. 
 
Trend 
SCENA
be imp

by the y
each y
 
The top of REND PATTERNS - SCENARIO dialog box contains the 
scenario an
disturbance 
the multipli bance. 

ds. You may want to assume, for example, that global warming may 
e the area burned in the long term. The trend multiplier option gives 

r to apply trends to selected disturbance groups. 

en define the 
io contains a 

that specify the 

inform
RIO d
orted DDT files 

r with the latter two repeated for 
ear. 

 
To begin, you must create a new trend multiplier scenario and th
components and values that comprise the scenario. Each scenar
list of disturbance groups and a table of trend multipliers 
long-term trends that can affect natural disturbances. For example, you could 

the options on this screen to explore the increasing likelihood of fires due 
lobal warming conditions or to mimic the effects of fire suppression. 

rsion 3.1a allows trend multipliers to be defined for specific planning 

ation can be entered directly in the TREND PATTERNS - 
ialog box or imported from a VDDT *.trd file. The *.trd file can 
 in this dialog box or at the same time as other V

(Section 3.1). Each row in the *.trd file contains the Disturbance ID followed 
ear and the multiplier for that yea

 the T
d description. The middle of the dialog box contains the list of 
groups. The bottom of the screen has a table and graph showing 

ers for the selected distur
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To create a trend multiplier scenario: 
1. Select Trend Multiplier from the Natural Disturbances menu. 

 
2. n the New button. 
3. 
4. 
5. 

creen instructions. Before loading, a list 
of existing planning zones to choose from will appear. The 
information will be loaded and a graph will be drawn for the first 

Add button to enter information manually. A list of 
le disturbance types will appear. Go to step 6. 

6. 

Click o
Type in the name of the scenario and click on OK. 
Optional. Type in a description of the scenario. 
Click on the VDDT File button to import information from the 
*.trd file, follow the ons

disturbance type in the file. 
OR 
Click on the 
availab
Select the natural disturbance group and it’s associated 
planning zone and click OK. 

Note: 

By default, all disturbances use a multiplier of 1. Thus, you need 
only add disturbances for which you would like to use a 
multiplier other than 1. 
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7. Type in the number of years and click Apply. A table will 

senting each year. 
ear. If you want to use the same 

any row. The value will now be copied to the 

Note: 

appear with a step number repre
8. Enter multipliers for each y

multiplier, select the rows you want with your mouse, type the 
desired value, and press the ENTER key on your keyboard. 
Click the mouse on 
entire range of selected rows. 

You can add or remove years by editing the number in the 
Number of years field. When you add new years, the value for 
the multiplier will be left blank. Any blank fields will be 
extrapolated. 

 
9. Click on Redraw to refresh the graph after any changes. 

Note: 

The average of the values will appear in the Average field. This 
is for reference only, so that you know whether, on average, the 
amount of area disturbed will be less than, the same, or greater 
than the area predicted by probability alone. 

 

 delete a disturbance group. Select the disturbance group 
you want to edit (Edit Values) or delete (Remove) and click on the 
appropriate button to carry out the action. 

10. Click Save to save your changes to the database. 
11. Repeat steps 5 through 10 for each natural disturbance group and 

planning zone combination. 
 
You can also edit or
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To copy a trend multiplier scenario: 
enu. 

2. Select the scenario you want to use as the basis from the drop-

3. 
4. 

5. 

To edit a tr
1. 
2. 

3. 

 
You can utput exists. 

9.4 Size
Some T
definitions. hese users, version 3.1a now allows more deterministic 
control 
hectares). T re can be used to allow unique lower and upper limits to 
be place or example, clearcut limits of >2 and 
< 20 h r
defined

ectly in the SIZE LIMITS dialog. The top 
io and description. The middle of the 

reen 

dis

1. Select Trend Multiplier from the Natural Disturbances m

down list in the Scenario field. Do not pick the “Not Used” name 
from the list. 
Enter the name of the new scenario and click OK. 
Optional. Type any relevant information in the Description 
field. 
Make the desired changes as described above and click on Close 
when done. 

end multiplier scenario: 
Select Trend Multiplier from the Natural Disturbances menu. 
Select the scenario you want to edit from the drop-down list in 
the Scenario field. 
Make the desired changes as described above and click on Close 
when done. 

not edit a scenario for which o

 Limits  
ELSA users simulate management actions with natural disturbance 

For t
over specific minimum and maximum disturbance sizes (area in 

his featu
d on disturbance patch sizes. F

ecta es. This feature is optional and size class limits need not be 
 for any disturbance group. 

 
To begin, you must create a new size limits scenario and then define the 
components and values that comprise the scenario. Each scenario contains a 
list of disturbance groups and their associated size limits.  
 
Trend information can be entered dir
of the dialog box contains the scenar
dialog box contains the list of disturbance groups. The bottom of the sc
contains fields for entering the lower and upper limits for the selected 

turbance group.  
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To create a size limits scenario: 
1. Select Size Limits from the Natural Disturbances menu. 

 

 
 group. Select the 
elete (Remove) and 

2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Click on the Add button to add a natural disturbance group to the 

scenario. 
6. Select a natural disturbance group from the list and click on 

OK. 
7. Type in the minimum and maximum area in hectares for the 

limits. 
8. Click on the Save button. 
9. Repeat steps 5 through 8 for each natural disturbance group you 

would like to add size limits to. 

You can also edit or delete a natural disturbance
disturbance group you want to edit (Edit Values) or d
click on the appropriate button to carry out the action. 

To copy a size limits scenario: 
1. Select Size Limits from the Natural Disturbances menu. 
2. Select the scenario you want to use as the basis from the drop-

down list in the Scenario field. Do not pick the “Not Used” name 
from the list. 

3. Enter the name of the new scenario and click OK. 
4. Optional. Type any relevant information in the Description 

field. 
5. Make the desired changes as described above and click on Close 

when done. 



9. Natural Disturbances TELSA User’s Guide V.3.6 

 

ESSA Technologies Ltd. 142 

To edit a size limits scenario: 
1. Select Size Limits from the Natural Disturbances menu. 

 the drop-down list in 

9.5 Preferential Spread 
Beginning with version 3.2, TELSA gives users the option of simulating 
disturbance spread as a function of slope gradient and wind direction. Each 
of these components is used to generate a spread multiplier whenever a 
disturbance is about to spread from one polygon to another. The multipliers 
are then multiplied together into a single number and a random number 
between 0 and 1 is drawn. If the random number is smaller than the 
combined multipliers, the disturbance will spread.  
 
Here is a simple example of how different components of spread may 
interact. A polygon is burning and the model needs to determine whether the 
fire will spread to the polygon that is directly north of it. The vegetation in 
the target polygon is of a relatively non-flammable type so the condition 
multiplier is 0.5. The slope in the direction of spread is almost flat so the 

wind is blowing N-NW so the wind 
iers are 0.75. 
rce to target 

 you through the 

defi
the s

Th

 
Th s that govern the 

tween source and 

va pe. These multipliers range from 0 (the disturbance 
pe 

 
slope were not considered). TELSA interpolates multipliers between slope 
values entered by the user. For slopes below the minimum defined by the 
user, TELSA will apply the multiplier associated with the minimum slope 

2. Select the scenario you want to edit from
the Scenario field. 

3. Make the desired changes as described above and click on Close 
when done. 

 
You cannot edit a scenario for which output exists. 

slope multiplier is a neutral 1. The 
multiplier is a strong 1.5. Combined (0.5×1×1.5), these multipl
Given these conditions the fire will spread from the specific sou
polygon 75% of the time. The following paragraphs will take
steps of defining multiplier functions for topography and wind, as well as 

ning wind direction distributions for your landscape. For more details on 
pecific spread algorithms see the model description. 

9.5.1 Spread by Topography 
e spread of some disturbances is affected by the gradient of the slope in 

the direction of spread. For example, snow or rockslides are more likely to 
spread down steep slopes whereas fire is more likely to spread uphill.  

e spread by topography option can be used to define rule
likelihood of disturbance spread based on the slope be
target polygon centroids. Users define likelihood as a set of multipliers that 

ry as a function of slo
will not spread) to <1 (the disturbance is less likely to spread than if slo
were not considered) to >1 (the disturbance more likely to spread than if
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defined by the user. Slopes above the maximum will get the multiplier 

 4.1.6, pg. 75). 

graphy from the Natural 

associated with the maximum slope defined by the user. 

 a new topTo create ography spread scenario: 
Before defining rules on how slope influences disturbance spread you must 
prepare a topographic map for your landscape (Section
 

1. Select Preferential Spread|Topo
Disturbances menu. 

 

x. Each scenario can contain multiple disturbance 
groups. 

dd Row to enter slope and multiplier 
values. Multipliers should always be ≥0. To delete rows in the 

edraw. You will need at least 
raph. 

ou can also edit, copy and delete existing topography spread scenarios.  

2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Select a natural disturbance group from the drop-down list. To 

see only those natural disturbance groups for which topography 
rules are defined under the current scenario, clear the Show ALL 
Items checkbo

6. Click on Edit and A

table, select the unwanted row and click Delete Row. 
7. Generate a graph of your topography spread scenario for this 

disturbance group by clicking on R
two rows of data in this table to create a g

8. Click Save to save your input to the database. 
9. Repeat steps 1-8 to create as many topography spread scenarios 

as you like. 
Y
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To edit an existing topography spread scenario: 
1. Select the scenario you wish to edit from the Scenario drop-

2. 

3. 
4. 

You canno

To copy a t
1. 

2. 
3. 

To del cenario: 
enario drop-

9.5.2 
The spre  
by the  
optiona out 
wind di t to wind. TELSA 
determi
disturbance ly. 

Wind Direction Scenario 
 

option 
direction) fo ones on the landscape. 

To create io: 
nd Direction from the 

down list. 
Click on Edit and make your changes. You can undo changes 
you make by clicking Restore. 
Click on Redraw to refresh the graph. 
Save your changes to the database. 

t edit a scenario for which output exists. 

opography spread scenario: 
Select the scenario you wish to copy from the Scenario drop-
down list in the and click Copy. Do not choose the “Not Used” 
name from the list. 
Enter a unique name for the new scenario and click OK. 
Continue defining your new scenario by following steps 4-8 
above. 

ete a topography spread s
1. Select the scenario you wish to delete from the Sc

down list. 
2. Click Delete to remove the scenario and all of its data from the 

database. 

Spread by Wind 
ad of many disturbances, such as insects and fire, can be influenced 

direction of prevailing winds. The spread routines in TELSA are
lly sensitive to wind direction. Users can define information ab
rec ion and the sensitivity of disturbance groups 
nes the wind direction for each disturbance event and spreads the 

s according

Following the preparation of a wind zone map (Section 4.1.7, pg. 76), this
can be used to define wind roses (frequency distributions for wind 

r the wind z

a new wind direction scenar
1. Select Preferential Spread|Wind|Wi

Natural Disturbances menu. 
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2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 

nd zone from the drop-down 
l
d urrent scenario, clear the Show 
ALL Items checkbox. Each scenario can have multiple wind 
zones but a single wind zone map. 

6. Click on Edit and enter the frequencies with which winds blow 
in the directions listed in the table. Frequencies should sum to 1. 

7. Generate a graph of your wind rose by clicking on Redraw.  
8. Click Save to save your input to the database. 
9. Repeat steps 1-8 to create as many wind direction scenarios as 

you like. 
You can also edit, copy and delete existing wind direction scenarios.  

To edit an existing wind direction scenario: 
1. Select the scenario you wish to edit from the Scenario drop-

down list. 
2. Click on Edit and make your changes. You can undo changes 

you make by clicking Restore. 
3. Click on Redraw to refresh the graph. 
4 S tabase. 

You can

5. Select a wind zone map and wi
ists. To see only those wind zones for which wind direction 
etails are defined under the c

. ave your changes to the da
not edit a scenario for which output exists. 
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To copy a w
1. S

d
f

2. E
3. C

a

To delete a : 
1 S

d
2 C  its data from the 

d

s can choose multipliers to 
define th k
from the so
(disturbance to >1 (disturbance more likely to spread). 

To create a  
ind Spread from the 

ind direction scenario: 
elect the scenario you wish to copy from the Scenario drop-
own list and click Copy. Do not choose the “Not Used” name 
rom the list. 
nter a unique name for the new scenario and click OK. 
ontinue defining your new scenario by following steps 4-8 
bove. 

 wind direction scenario
. elect the scenario you wish to delete from the Scenario drop-

own list. 
. lick Delete to remove the scenario and all of

atabase. 

Direction Spread Scenario 
Once wind roses have been prepared (above), user

e li elihood of spread based on how much wind direction deviates 
urce-to-target polygon direction. Multipliers range from 0 
will not spread) 

 new wind spread scenario:
1. Select Preferential Spread|Wind|W

Natural Disturbances menu. 

 
2. Click on the New button. 

e of the scenario and click on OK. 
in a description of the scenario. 

3. Type in the nam
4. Optional. Type 
5. Select a natural disturbance group from the drop-down list. 

To see only those natural disturbance groups for which wind 
spread details are defined under the current scenario, clear the 
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Show ALL Items checkbox. Each scenario can contain rules 
for multiple disturbance groups. 

6. Click on Edit and Add Row to enter the degrees of deviation 
and their associated multiplier values. 180o is the maximum 
deviation possible. Multipliers should always be ≥0. Note, these 
degree values are not compass degrees of direction but they are 
equivalent to the absolute value of direction of spread minus the 
wind direction. To delete rows in the table, select the unwanted 
row and click Delete Row. 

7. Generate a graph of your wind spread scenario by clicking on 
Redraw.  

Repeat steps 1-8 to create as many wind spread scenarios as you 
8. Click Save to save your input to the database.  
9.

s 
you make by clicking Restore. 

 the Scenario drop-
ick Copy. Do not choose the “Not Used” name 

r the new scenario and click OK. 
3. Continue defining your new scenario by following steps 4-8 

above. 

o delete a wind direction scenario: 

2. Click Delete to remove the scenario and all of its data from the 
database. 

9.6 Contagion 
ome disturbances, such as noxious weeds, spread through adjacency only, 

nt nearby. Users can choose to simulate certain natural 

 
like. 

You can also edit, copy and delete existing wind spread scenarios.  

To edit an existing wind spread scenario: 
1. Select the scenario you wish to edit from the Scenario drop-

down list. 
2. Click on Edit and make your changes. You can undo change

3. Click on Redraw to refresh the graph. 
4. Save your changes to the database. 

You cannot edit a scenario for which output exists. 

To copy a wind direction scenario: 
1. Select the scenario you wish to copy from

down list and cl
from the list. 

2. Enter a unique name fo

T
1. Select the scenario you wish to delete from the Scenario drop-

down list. 

S
and are unlikely to suddenly appear in an area in which whey were not 
already prese
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disturbances by spread through adjacency rather than probability. To do this, 
users define source polygons at the beginning of the simulation (see Section 
9.7, Initiation Multipliers, pg. 156), annual spread distance distributions, 
deactivator groups (disturbance types that turn off contagion), and indicate 
the number of years for which history is important. All of these parameter 
values get combined under one or more user-defined disturbance history 
scenarios. Natural disturbance groups that have a disturbance history 
scenario defined will not be simulated using the regular disturbance 
algorithms. 

9.6.1 Spread Distance Distribution 
Each year, the model loops over contagious polygons to determine whether 
the contagious agent will spread to neighbours. For each source-target 
polygon pair the model determines what the centroid to centroid polygon 
distance is, and how long the contagious neighbour has been present. For 
each year the contagious neighbour has been present the model makes a 

ndom draw from the user defined spread distance distribution and sums the 
s is greater than or equal to 

t polygon becomes infected. 
 

This section explains how to define the probability distribution of annual 
spread distances for contagious natural disturbance groups. At the moment 
there are three possible spread distance distributions, the Pareto, negative 
exponential and log-normal distributions. These distributions have the 

read approaches 1. The 
dividual properties of the distributions are as follows: 

The Pareto Distribution: 
The Pareto distribution is given by: 

ra
yearly distances. If the sum of the yearly distance
the centroid to centroid distances then the targe

following common properties: (1) all distances are ≥ 0, (2) as distance 
approaches infinity, the cumulative probability of sp
in

x
xf 1)( += α

αβα
 

 
Where x is distance, α is the shape parameter and β is the minimum spread 
distance. α must be greater than 2. The mean and variance of the distribution 
are given by: 
 

1−
=

α
αβμ  

 

)2()1( 2

2

−−
=

αα
αβσ  

 
Below are some examples of 10,000 random draws from different Pareto 
distributions: 
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The Negati
The negative

 

As α increas
examples of the negative exponential distribution. 

ve Exponential Distribution: 
 exponential distribution is given by: 

e xxf αα −=)(  
 

es the variance of the distribution decreases. Below are two 
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The Log
The Log  is a randomly 
distributed v
variance of α sity function of the log normal distribution is: 
 

-Normal Distribution: 
-Normal distribution is given by Z = eY where Y

ariable with a Normal Distribution with a mean of 0 and a 
2. The den

x

x
xf e 1

2
)(log

2
1)( 2

2

2 απα

−
=  

 
Below ar
 

e two examples of the Log-Normal Distribution: 

0
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Distribution from the 

In future, if users request them, we may add more distribution options to the 
model. 

To create a new spread distance distribution scenario: 
1. Select Contagion|Spread Distance 

Natural Disturbances menu. 
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2. Click on the New button. 
3. Type in a distribution name and click on OK. 

lues as appropriate. Enter the maximum 
cale of the graph. This maximum 
the model but is for display

r spread distance distribution scenario 
by clicking on Redraw.  

 Click Save to save your input to the database. 
 Repeat steps 1-7 to create as many spread distance distribution 

scenarios as you like. 
lso copy, edit and delete existing spread distance distribution

 a spread distance distribution scenario: 

4. Optional. Click on Edit and type in a description of the 
scenario. 

5. Select a distribution type from the drop-down list, and enter 
alpha and beta va
distance to be viewed on the s
distance does not influence  

7.
8.

You can a  
scenarios.  

To copy
1. Select the spread distance distribution you wish to edit from the 

distribution name drop-down list and click Copy. 
2. Enter a unique name for the new spread distance distribution 

and click OK. 
3. Continue defining your new spread distance distribution by 

following steps 4-7 above. 

To edit an existing spread distance distribution scenario: 
1. Select the spread distance distribution you wish to edit from the 

n list. 
es. You can undo changes 

you make by clicking Restore. 
3. Click on Redraw to refresh the graph. 
4. Save your changes to the database. 

You cannot edit a scenario for which output exists. 

To delete a spread distance distribution scenario: 
1. Select the spread distance distribution you wish to edit from the 

distribution name drop-down list. 
2. Click Delete to remove the selection and all of its data from the 

database. 

purposes on this screen. 
6. Generate a graph of you

distribution name drop-dow
2. Click on Edit and make your chang
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9.6.2
Deactiv
spread from
example 
consist 

To creat

nces menu. 

 Deactivator Group 
ator groups consist of groups of disturbances that will turn off the 

 a polygon that has been infected by a contagious agent. For 
if the contagious agent is a weed, then a deactivator group may 

of a herbicide treatment. 

e a new deactivation group: 
1. Select Contagion|Deactivator Group from the Natural 

Disturba

 
2. Click on the New button. 
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3. Type in a deactivator group name. 
4. Select the disturbances that turn off contagion from the list 

of available deactivator types, and click on the right double 
arrow to apply them. Hold down the Control key on your 
keyboard to make non-contiguous selections. Remove 
selected disturbances from the group by selecting them and 
clicking on the left double arrow to move them back to the 
list of available deactivator types. 

5. Click OK to return to the Deactivation Groups – Database 
screen.  

6. Repeat steps 1-5 to create as many deactivator groups as you 
like. 

You can also Edit and Delete existing deactivator groups. Select the group 
you want to edit or delete, and click on the appropriate button to carry out the 
action.  

9.6.3 Contagious Initiation 
Contagious initiation is used to define which states are contagious at the 

 are. beginning of a simulation as well as how contagious these states



9. Natural Disturbances TELSA User’s Guide V.3.6 

 

ESSA Technologies Ltd. 154 

To create a new contagious initiation scenario: 
1. Select Natural Disturbances | Contagion | Initiation 

 
2. Click on New and type in a scenario name and description. 
3. Select state classes that should be contagious for a particular natural 

disturbance group at the beginning of a simulation. 
4. Enter a Source Strength (i.e., degree of contagion) between 0 and 1 for 

each of these state classes.  Spread distances drawn from the spread 
distance distribution are multiplied against the source strength of the 

iginating. 

1. 
2. 
3. 
4. 

To edi
1. S
2. Cli
3. Cli

To del
1. Selec  scenario you wish to delete from the list in the Scenario frame. 
2. Click Delete to remove the scenario and all of its data from the database. 

polygon from which the spread is or
 
You can also copy, edit and delete existing contagious initiation scenarios.  

To copy a contagious initiation scenario: 
Select the scenario you wish to copy from the list in the Scenario frame. 
Click Copy. 
Enter a unique name for the new scenario and click OK. 
Continue defining your new scenario by following the steps above. 

t an existing contagious initiation scenario: 
elect the scenario you wish to edit from list in the Scenario frame. 

ck on Edit and make your changes. 
ck OK; your changes will be saved to the database. 

You cannot edit a scenario for which output exists. 

ete a contagious initiation scenario: 
t the
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9.6.4 Disturbance History 

To create a new disturbance history cenario:  s
1. Select Contagion|Disturbance History Scenario from the 

Natural Disturbances menu. 

 

l). 
 Disturbance Group for 
Deactivator Group (see 

from the drop-down lists in the Parameters table. 

s Initiation Scenario to be applied to this natural 
disturbance group. Select the mean number of New Starts 
(infestations) to appear from outside of the landscape and a 

sion. To 
elect the 

2. Click on the New button. 
3. Type in the name of the scenario and enter a Description 

(optiona
4. Click on Add to select a Natural

which history matters; choose a 
Section 9.6.2 above) and a Spread Distribution (see Section 
9.6.1 above) 
Enter the Lifespan of the disturbance in years, and the 
Condition Sensitivity (≥ 0) (see below).  Select the 
Contagiou

TSD Group that can be used to track time since inva
delete natural disturbance groups from this scenario, s
unwanted group from the Natural Disturbance Group list and 
click on the Delete button at the bottom of the window. 

5. Condition Sensitivity is used to determine how to modify the 
spread distance of an event based on the state of the polygon 
being spread into.  The formula used is: 
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CS

Max

 

State ⎟
⎞

⎜
⎛

 
V ⎟
V

on being spread into 

agious disturbance 
gr

To delet

9.7 
The insect
simulate 
The use o
events is
be simula

⎠
⎜
⎝

 Where Vstate is the vulnerability of the polyg
defined by the probability of the pathway, Vmax is the maximum 
probability for any pathway for this cont

oup and CS is the condition sensitivity. 
6. Click Save to save your input to the database. 
7. Repeat steps 1-6 to create as many disturbance history scenarios 

as you like. 
You can also edit, copy and delete existing disturbance history scenarios.  

To edit an existing disturbance history scenario: 
1. Select the scenario you wish to edit from the Scenario drop-

Select the scenario you wish to copy from the Scenario drop-
down list and click Copy. 

down list. 
2. Make your changes; you can undo changes you make by 

clicking Reset. 
3. Save your changes to the database. 

You cannot edit a scenario for which output exists. 

To copy a disturbance history scenario: 
1. 

2. Enter a unique name for the new scenario and click OK. 
3. Continue defining your new scenario by following the steps 

above. 

e a disturbance history scenario: 
1. Select the scenario you wish to delete from the Scenario drop-

down list. 
2. Click Delete to remove the scenario and all of its data from the 

database. 

The Insect Disturbance Module 
 disturbance module was added to TELSA in version 3.6 to better 

the spread of rapidly contagious disturbances in time and space.  
f the insect disturbance module for simulating insect disturbance 

 optional.  In the past insect disturbances have and can continue to 
ted using the regular natural disturbance routines. 

 
The insect disturbance module was created with the following objectives in 
mind: 



9. Natural Disturbances TELSA User’s Guide V.3.6 

 

ESSA Technologies Ltd. 157 

This module incorporates user inputs defining: 
a) the transition groups and types that constitute insect outbreaks; 
b) the pathways of insect disturbance; 
c) the rate of spread of patches based on source habitat types and 

transition severities; 
d) the number of outbreak initiation points; and 
e) temporal variation in the above factors as a function external 

drivers such a s climatic variation. 
 
Outputs should allow individuals to map outbreak events and identify unique 

utputs will allow users to 

ategies on landscape indicators. This is meant to be a generic 
module of insect outbreaks applicable to different insect types and useful at 
the strategic level. As a necessity, the biological detail incorporated into this 
model is sparse. 
 
To use the insect disturbance module users must define three scenario 
components:  An insect hazard scenario identifies the hazard rating of 
different vegetation states in the landscape; an insect temporal scenario 
defines the temporal variability in outbreak initiation and in insect mortality 
and; the insect disturbance scenario defines which natural disturbance groups 
should spread using the insect disturbance module routines, by what factor 
do they spread annually and should they disperse internally.  The insect 
disturbance module is described in more detail in the model description 
document. 
 
To create a new Insect Hazard Scenario: 

1. Select Insects | Insect Hazard from the Natural Disturbance Menu 
 

outbreak clusters over multiple time-steps. Model o
asses the outcomes of alternative scenarios of insect outbreaks and 
management str

 
 

2. Click on New and give the scenario an appropriate name and 
description 
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3. For each possible combination of BEC Variant, State Class and Age 

ipped (both between 0 and 100).  The Hazard 
Rating is an indicator of insect habitat quality and defines how much 
new area will be attacked the following time-step as a result of the 
area attacked in the current time step.  Higher values indicate that 
more insects will be produced by the vegetation.  The proportion 
Skipped defines what proportion of polygons in a particular 
vegetation state will be avoided by dispersing insects. 

 
To create a new Insect Temporal Scenario: 

1. Sele
Menu. 

range that is vulnerable to insect attack define a Hazard Rating and 
a Proportion Sk

ct Insects | Insect Temporal from the Natural Disturbance 

 
 
2. Click on New and give the new scenario an appropriate name and 

scenario 
3. Under Insect Hazard Details, Add new records to define the 

temporal variability in Survival and Immigration.  Max simulation 

ge of a set of 
time steps that will receive the same values.  In the above example 
the first five years of the simulation will have 100% overwinter 

 year.  The second five time 
 patches.  And so on… In 

te Carlo simulations.  

defines the upper range of a set of simulations that will receive the 
same values.  Max Time Step defines the upper ran

survival and 10 new patches starting each
steps will have 50% survival and no new
this case the same rules will apply to all 10 Mon
Note that if the number of time steps or simulations in a run exceeds 
the max time steps defined in this screen, the model will apply the 
last time step and or simulation that had defined survival and 
immigration rates to all subsequent time steps and simulations. 
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To define a new insect Scenario: 
1. Select Natural Disturbances | Insects | Insect Disturbance 

Scenario 

 
2. Click on New and give the scenario an appropriate name and 

description 
3. For each natural disturbance group that you would like to use the 

insect disturbance algorithm for simulation add a record.  For each of 
these natural disturbance groups select an appropriate Hazard 
Scenario and Temporal Scenario that you have defined in previous 
steps. 

4. For each of these groups also define a Spread Factor, Initial Size 
and whether it should Disperse Internally.  The Spread Factor 

 will be affected by the insect in 
ditions.  A 

ents.  Disperse 

 sure to select it 

ility of being 

i.e., the number of 
se the chance of 

defines how much new area
subsequent years given ideal habitat and survival con
spread factor of 1 indicates a linear increase in outbreak size.  A 
spread factor of 2 indicates doubling in size every time step.  The 
Initial Size defines the area of outbreak initiation ev
I

e
o

9.8 Initiation Multipliers 
For each dis
disturbance ini te is governed by its overall probab
disturbed
landscape, an d each year, 
initiations. Multipliers can be used to increase or decrea

nternally defines whether dispersal from affected polygons can be 
directed to polygons that have already been affected by insects 
during the current outbreak or whether it is limited to polygons that 
have had no insect dispersal. 

5. Once your insect disturbance scenario is defined b
n the Advanced tab of the Run | Scenario’s screen. 

turbance group, the probability of any one polygon being a 
tiation si

 relative to the maximum probability of disturbance on the 
d by the expected area disturbe
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polygons becoming an initiation point for a disturbance. For example, site 
etermine multipliers that moisture and lightening strike data can be used to d

increase the likelihood of fire starts in dry areas with frequent lightening 
s. Multipliers range from 0 

(will not be an initiation site) to >1 (more likely to be an initiation site).  
 
The actual in ed using the map preparation tool 
(see Sect itiation 
multiplie
 

rio: 

strikes or decrease it in wet areas with few strike

itiation multipliers are load
ion 4.1.8, pg. 77). This section explains how to select an in
r map from the database for a particular disturbance group. 

To create a new initiation multiplier scena
1. Select Initiation Multipliers from the Natural Disturbances 

menu. 

 

the name of the scenario and click on OK. 
4. Optional. Click on Edit and type in a description of the 

scenario. 
5. Click on Edit and Add Row to enter initiation multiplier 

scenario details. Select a natural disturbance group and select 
the initiation multiplier map for that group. To delete rows in 
the table, select the unwanted row and click Delete Row. 

6. Click Save to save your input to the database. 
7. Repeat steps 1–6 to create as many disturbance history 

scenarios as you like. 
You can also edit, copy and delete existing initiation multiplier scenarios.  

To edit an existing initiation multiplier scenario: 
1. Select the scenario you wish to edit from the Scenario drop-

2. Click on the New button. 
3. Type in 

down list. 
2. Click on Edit and make your changes. You can undo changes 

you make by clicking Restore. 
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3. Save your changes to the database. 
t edit a scenario for which output exists. 

 copy an initiation multiplier scenario: 

You canno

To

9.9 

To create a natural disturbance scenario: 
1. Select Natural Disturbance from the Natural Disturbances 

menu. 

1. Select the scenario you wish to copy from the Scenario drop-
down list and click Copy. 

2. Enter a unique name for the new scenario and click OK. 
3. Continue defining your new scenario by following steps 4-6 

above. 

To delete a initiation multiplier scenario: 
1. Select the scenario you wish to delete from the Scenario drop-

down list. 
2. Click Delete to remove the scenario and all of its data from the 

database. 

Natural Disturbance Scenario 
The final component of natural disturbance information required is the 
“Natural Disturbance Scenario.” This is where users can combine various 
size-class, temporal variation, trend multiplier, size limit, preferential spread, 
disturbance history and initiation multiplier scenarios created in the previous 
sections into customised natural disturbance scenarios. 

 
2. Click on the New button and type in the name for your scenario. 
3. Select the appropriate Size Class Rule, Trend Rule, Temporal 

Multiplier, Size Limit, Topography, Spread by Wind, Wind 
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Direction, Disturban Initiation scenarios. For 
natural disturbances to o ou must 
scenario. All other scena on
optional scenarios that h

 
As with other features described earlier in this guide, you may also copy and 
delete scenarios as needed. 

 
 

ce History and 
ccur y

rios are opti
ave not been d

select a size class 
al. Select NOT USED for 

efined.  
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CHAPTER 10  
Attributes 

There are two types of attributes in TELSA – state based attributes associated 
with a particular vegetation state or state class, and polygon based attributes 
that are tracked independently for each polygon and change as a function of 
vegetation state, polygon age and disturbance history. Attributes associated 

p attributes or numerical attributes. 
 continuous 

lygons on 
polygon based 

all po
Becaus
using ry requirements and run times. 

ygons are tracked 

10.1 Crea Attributes 

attri  will be available for selection in the 

with state classes are either level/grou
Examples may include habitat quality (Poor/Moderate/Good) or a

ic pofire risk index. Polygon attributes must be initialised for specif
the landscape to be available for simulation. Examples of 
attributes may include snag density or canopy cover. Users need not initialise 

lygons; polygons not initialised will not have attributes simulated. 
e polygon based attributes are tracked independently for each polygon 

 them can greatly increase model memo
To begin it is recommended that only a few attributes or pol
for any one simulation. 

te New 
Use this dialog to manage your inventory of state-class and polygon-based 

butes. The attributes you define here
other dialogs under the Advanced | Attributes menu. 
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To create a new attribute: 
1. Select Add or Delete Attributes from the Attributes menu. 

 
2. Click on the New button. 
3. Type in the name of the attribute and click on OK. 
4. Optional. Type in a description of the attribute. 
5. Select a type (level/group, numerical or polygon) for the 

attribute you are creating, and enter the applicable units of 
measure. Note that for polygon attributes, units of measure must 
be per hectare, e.g., volume/ha. 

6. Click Save to save your input to the database. 
7. Repeat steps 1-6 to create as many attributes as you like. 

 
You may also copy and delete attributes as needed. 

3. 

To delete an a
1. Se

2. C

To copy an attribute: 
1. Select the attribute you wish to copy from the Attribute drop-

down list and click Copy. 
2. Enter a unique name for the new attribute and click OK. 

Continue defining your new attribute by following steps 4-6 
above. 

ttribute: 
lect the attribute you wish to delete from the Attribute drop-

down list. 
lick Delete to remove the attribute and its details from the 

database. 
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10.2 
Use t
the 

To assi

Define State-Class Attribute Values 
his dialog to define values for the state-class attributes you defined in 

Add or Delete Attributes dialog.  

gn values to a state-class attribute: 
1. Select State Based Attributes from the Attributes menu. 

 

2. Choose the attribute and BEC Variant for which you wish to 
assign values. If the BEC variant you want is not in the drop-
down list, click Add and select the one you want from the list 
of those available (these are defined in Definitions|BEC 
Variants).  

 

 
 Click OK to return to the Edit State Based Attributes dialog. 



10. Attributes TELSA User’s Guide V.3.6 

 

ESSA Technologies Ltd. 166 

3. Click Edit Values to activate the values table and Add Row to 
begin entering values. Select a state class value from the drop-
down list (these are defined in Definitions|State Classes) and 
assign
defi
Units
state 
dele
Delete
values t

4. Alterna
Value c
open t
TELS

5. Click 
6. Repeat

10.3 
Use this dialog to associate an initial value for each attribute with each LU 
polygon. You do not need to initialise every polygon, but polygons that are 
not initialised will not have attributes simulated. 

To create a new attribute initial scenario: 
1. Select Attribute Initial Scenario from the Attributes menu. 

 a value (note that the applicable unit of measure, as 
ned in the Add or Delete Attributes dialog, appears in the 

 field above). Continue adding rows of values until all 
classes to which the selected attribute applies are done. To 

te rows in the table, select the unwanted row and click 
 Row. Click Restore to undo all of your changes to the 
able. 
tively, you can enter information into the State Class and 
ells from VDDT by clicking on VDDT File. Locate and 

he *.att file that contains the attribute information, and 
A will load the values it contains.  
Save to save your input to the database. 
 steps 1-5 for each attribute listed in the Attribute field. 

Attribute Initial Scenario 
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4. Optional. Type in a description of the scenario. 
5. Select the LU map that contains the polygons you wish to 

simulate, and the attribute you wish to initialise from the drop-
down lists. 

6. Identify the polygons you wish to simulate and enter their initial 
values into the table. This can be done manually, or by reading 
the information from a comma-delimited attribute value file.  

For manual entry, click on Edit Details and Add Row to 
identify the polygon you wish to simulate, and enter an initial 
value for it. Continue adding rows until you have entered initial 
values for each polygon you wish to simulate. If you wish to 
make initial values for all of your polygons the same, enter the 
value once and click Set all Values to Current; this action will 
apply the value you entered to all polygons in the table. To 
delete rows in the table, select the unwanted row and click 
Delete Row. Alternatively, if the LU polygon IDs for the 
polygons you wish to simulate are contiguous (e.g., IDs 5 
through 10), use Add Range to add the required number of 

2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
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rows to the table complete with ID values. Enter your initial 
values for each polygon to complete the table. 

 

To read your values into the table from a *.csv, click on Load 
Values from File , locate and open your file. The polygon IDs 
and initial values will be entered into the table automatically. 

7. Click Save to save your input to the database. 
8. Repeat steps 1-7 to create as many attribute initial scenarios as 

you like. 
As with other features described earlier in this guide, you can also edit, copy 
and delete existing attribute scenarios.  

10.4 Attribute Age Scenario 
 a function of ageing and disturbance 

utes change 

 

Polygon based attributes change both as
history. Use this dialog to define the rules that govern how attrib
as they age.  

To create a new attribute age scenario: 
1. Select Attribute Age Scenario from the Attributes menu. 
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2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Click on Edit Rules and Add Row to enter attribute age 

scenario details that define how each attribute changes over 
C variants, structural stages and cover 

As with ot
and de

time. Select attributes, BE
types from the drop-down lists in each row. To de
the table, select the unwanted row and click Delete R

lete rows in 
ow. 

ageing process 

ase. 

6. Select the equation type that best describes the 
(these equations describe annual change in an attribute as a 
function of the current age of the polygon and its vegetation 
state). Enter equation constants and start/end ages to bound 
the calculations, and click on Redraw to generate a graph based 
on your rules. 

7. Click Save to save your input to the datab
8. Repeat steps 1-7 to create as many attribute age scenarios as 

you like. 
her features described earlier in this guide, you can also edit, copy 

lete existing attribute age scenarios.  
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10.5 

To create a new attribute disturbance scenario: 
Attributes 

Attribute Disturbance Scenario 
Use this dialog to define the rules for changing attribute values based on 
disturbance type. 

1. Select Attribute Disturbance Scenario from the 
menu. 

 
2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Click on Edit Details and Add Row to enter attribute 

disturbance scenario details that define how each attribute 
changes when disturbed. Select attributes, BEC variants, 
structural stages, cover types and disturbance types from the 
drop-down lists in each row. To delete rows in the table, select 
the unwanted row and click Delete Row. 

6. Select the equation type that best describes how the attribute 
changes when disturbed (these equations describe how an 
attribute changes when disturbed as a function of the 

tate and current attribute density). 
ound the 

ph based on 

disturbance type, vegetation s
Enter equation constants and start/end densities to b
calculations, and click on Redraw to generate a gra
your rules. 

7. Click Save to save your input to the database. 
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8. Repeat steps 1-7 to create as many attribute age scenarios as 

10.6

uch the same 

 box contains the 

 the annual multipliers for 

To

you like. 
As with other features described earlier in this guide, you can also edit, copy 
and delete existing attribute disturbance scenarios. 

 Attribute Temporal Scenario 

n m
manner as for disturbance groups (see Section 9.2, pg. 133). 
 

PLIERS dialog
scenario

The Attribute Temporal Scenario option allows users to specify the year-
to-year variation of attributes using annual multipliers i

The top of the TEMPORAL ATTRIBUTE MULTI
 and description. The bottom left of the dialog box contains the list 

of attributes and the option for using multiple Monte Carlo runs. The bottom 
 screen hright of the as a table and graph showing

the selected attribute. 

 create a new temporal pattern scenario: 
1. Select Attribute Temporal Scenario from the Attributes 

menu. 

 

3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. If you want to use multiple Monte Carlo runs, click on the 

check box next to Use multiple MC, type in the number of 
runs, and select the MC run for which to display multipliers.  

2. Click on the New button. 
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Once a temporal variation scenario has been created, you need to add the 
attributes and their multipliers. There are two ways to do this, each of which 

 below. is described
 

Note:  

You only need to add multipliers for those attributes that should vary because 
of some factor other than vegetation (e.g., weather). Any attribute not 
included in this scenario will simply use a multiplier of 1. 

To add multipliers by entering values: 
1. Click on the Add button. A list of available attributes will 

2. K. 
3. Type in the number of years and click Apply. A table will 

th a step number representing each year. 
4. Enter multipliers for each year. If you want to use the same 

appear. 
Select an attribute and click O

appear wi

multiplier, select the rows you want with your mouse, type the 
desired value, and press the ENTER key on your keyboard. 
Click the mouse on any row. The value will now be copied to the 
entire range of selected rows. 

Note: 

You can add or remove years by editing the number in the 
Number of years field. When you add new years, the value for 
the multiplier will be set to 1.  

 
5. Click on Redraw to refresh the graph ter any changes.  af

Note: 

The average of the values will appear in the Average field.  

 
6. Click Save to save your changes to the database. 

Repeat7.  steps 1 through 6 for each attribute and for each Monte 
Carlo run per attribute. 
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To add random multipliers: 
1. Click on the Add button. A list of available a

lick OK. 
ick Apply. A table will 

h year. 
4. Click on the Randomize button and enter the number of 

his number will 
tributed random 

 may repeat step 4 
as many times as you like, or you may change individual values. 

atabase. 
 

Monte Carlo run per attribute. 

Note: 

ttributes will 
appear. 

2. Select the attribute and c
3. Type in the number of years and cl

appear with a step number representing eac

standard deviations from the mean (e.g., 0.5). T
be used to generate a series of normally dis
numbers that have the given standard deviation. 

5. If necessary, click on the Redraw button to refresh the graph. 
6. If you do not like the resulting multipliers you

7. Click Save to save your changes to the d
8. Repeat steps 1-7 for as many attributes as you like and for each

The distribution used to generate random multipliers has two 
constraints, it is truncated at zero and the average must be 1. 
Values less than zero are interpreted as zero. Due to these 
constraints, after a certain threshold, increasing the variance 
simply creates more zeros and does not increase the severity or 
number of extreme fire years. 

 
You can also edit or delete an attribute. Select the attribute you want to edit 
(Edit Values) or delete (Remove) and click on the appropriate button to 
carry out the action. 

To copy an attribute temporal scenario: 
1. Select Attribute Temporal Scenario from the Attributes menu. 
2. Select the scenario you want to copy for use as the basis for 

your new scenario from the drop-down list in the Scenario field. 
 name from the list. 

ario; click 

To edi
ributes menu. 

Do not pick the “Not Used”
3. Click on Copy and enter the name of the new scen

OK. 
4. Optional. Type any relevant information in the Description 

field. 
5. Make the desired changes as described above and click on Save 

and Close when done. 

t an attribute temporal scenario: 
1. Select Attribute Temporal Scenario from the Att
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2. Select the scenario you want to edit from the drop-down list in 
the Scenario fi

ou cannot edit a scenario 

10.7 Polygon Attr
Combine various initial, age and disturba
Attributes menu, into customised attribut

To create a new polygon
1. Select Polygon A

eld. 

for which output exists. 

ibute Scenario 
nce scenarios, defined in other dialogs under the 
e scenarios with this dialog.  

 attribute scenario: 
ttribute Scenario from the Attributes menu. 

3. Make the desired changes as described above and click on Save 
and Close when done. 

 
Y

 
2. Click on the New button. 
3. Type in the name of the scenario and click on OK. 
4. Optional. Type in a description of the scenario. 
5. Click on Edit.  In the Uses section of the dialog, select an 

attribute initial scenario, an attribute age scenario, an 
attribute disturbance scenario, and an attribute temporal 
scenario from those available in the drop-down lists. If the 
scenario you want is not in the list, you can create it using the 
associated dialog under the Attributes menu (see above).  

6. Click Save to save your input to the database. 
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7. Repeat steps 1-6 to create as many attribute scenarios as you 
like. 

in this guide, youAs with other features described earlier 
and delete existing attribute scenario
 
 

 can also edit, copy 
s. 
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CHAPTER 11  
ria 

age criteria let you specify under what conditions salvage logging can 
 following natural disturbances. You indicate the minimum size of a 

urbance that is eligible for salvage, along with other criteria that include 
e of the polygon before it was disturbed, the maximum number of 

ears that can elapse between the disturbance and the logging, and the 
nimum roading index required. 

eas that are salvaged will affect the total amount of area that can be 
rcut or partial cut. Salvaged amounts are applied towards the activity 

it for either clearcutting or partial cutting. 

Salvage Crite

Salv
occur
dist
the ag
y
mi
 
Ar
clea
lim
 
There are three steps in defining salvage criteria: 
 

1. create a salvage criteria sc ario; 
rio; and 

11.1 
A salv
salv e of salvage, the maximum time 

 

and de

en
2. create a salvage limit scena
3. create a salvage scenario. 

Salvage Criteria Scenario 
age criteria scenario contains information on the planning zone, cover, 

age and disturbance types, the lowest ag
since disturbance for a polygon to be eligible for salvage and the minimum
roading index. You can create a new salvage criteria scenario or edit, copy 

lete an existing scenario. 
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To create a new salvage criteria scenario: 
1. Select Salvage Criteria from the Management menu. 

. 
 

5. Click on the Add button. 
6. Select the PZ group, cover type, salvage type and 

disturbance type from the drop-down lists and click OK. Once 
entered, these values cannot be edited. To edit a record you 
must remove it and recreate it. 

7. Enter the lowest age that will be salvaged in the Min Age field. 
8. Enter the maximum number of years that can elapse between 

the disturbance and the salvage activity in the Max Delay field. 
9. Enter the minimum roading index required in the Roading 

Index field. 

 

 
2. Click on the New button. 
3. Enter the name of the new scenario and click on OK
4. Optional. Type in a description for the scenario. 

Note: 

Because the Roading Index does not, at this point, bear any 
relationship to the road map and other road information, you 
should put a 0 in this field. 
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10. Click Save to save the scenario and component group. 
11. Repeat steps 5 through 10 for each component group you want 

to add to the scenario. 
 
You can also edit or delete a component group. Select the group you 
want to cop
click on the a

11.2 Salvag
A salvage lim on on the limit type (area, volume 
or percentage of activity limit), the planning zone group, the activity group 
and the maximum amount that can be salvaged in a single year. You can 

To creat

 copy, 
y (Copy Values), edit (Edit Values) or delete (Remove) and 
ppropriate button to carry out the action. 

e Limit Scenario 
it scenario contains informati

create a new salvage limit scenario or edit, copy and delete an existing 
scenario. 

e a new salvage limit scenario: 
1. Select Salvage Limits from the Management menu. 

 
Click on the New button. 2. 

3. Enter the name of the new scenario and click on OK. 
4. Optional. Type in a description for the scenario. 
5. Select the limit type (area (ha), volume (m3), or % of activity 

limit) from the drop-down list in the Limit Type field. 
6. Click on the Add Row button. 
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7. Select the PZ group and Activity Group from the drop-down 

Note: 

lists in the Values table. 

If you have overlapping planning zones, (for example, 
harvestable and riparian), and you do not want salvage to occur 
in riparian zones, you should be sure to set the riparian salvage 
limit to zero. 

Ensure that you only include groups present in your activity 
limits scenario. Groups absent from this scenario won’t be 
influenced by salvage limits. 

 
8. Enter the maximum amount that can be salvaged in a single 

year. This number is not tied to the disturbance area or type. 
The amount will be either in terms of area, volume or % of 

hrough 8 for each group you want to add to the 

 
You can es by clicking on the Edit Values button and 

11.3 
d criteria that 

inimum amount of eligible 
rea for a single disturbance that must be present for a salvage to occur. You 

activity limit, depending on the selection in step 5. 
9. Repeat steps 6 t

scenario. 
10. Click Save to save the scenario. 

also edit or delete valu
making the desired changes. 

Salvage Scenario 
A salvage scenario combines the information about the limits an
have already been defined. It also defines the m
a
can create a new salvage scenario or edit, copy and delete an existing 
scenario. 
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To create a new salvage scenario: 
1. Select Salvage from the Management menu. 

 
2. Click on the New button. A new row will appear in the Salvage 

e Name column. 
Scenario table. 

3. Enter the name of the new scenario in th
4. Enter the minimum amount of eligible area (m2) in a single 

disturbance that must be present for salvage to occur in the 
MinArea column. 

5. Enter a 0 in the MaxPerYear column. This column is no longer 
used because the Salvage Limit Scenario (see next step) has 
replaced it. 

6. Select the Salvage Limit Scenario and Salvage Criteria 
Scenario from the drop-down lists. 

7. Optional. Type in a description for the scenario. 
8. Click Save to save the scenario. 

 
You can also copy, edit or delete scenarios. To edit, type directly in the 
desired fields. Select the scenario you want to copy (Copy) or delete (Delete) 
nd click on the appropriate button to carry out the action. a
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CHAPTER 12 
Advanced Scenario Components 

Before you can run your scenarios, there are a few remaining components 
that need to be defined. These include: 
 

• planning zone priorities; and 
• road scenarios (optional) 

 zone. In 
overlapping 

e class may 
 areas” and 
he Planning 

ich planning 
ple above, you 

riority than 

 
You need to create a new planning zone priority scenario even if your 

rbance probabilities are not planning zone specific. This 
tain at least one planning zone. 

• Forcing scenarios (optional) 

12.1 Planning Zone Priorities 
Pathway

n-
planning

t
have on

n zone.” T
Zone Pr h
zones w us, in the exam
may decide th zone gets a higher p

rbance can still occur. 

s and disturbance probabilities can be defined by planning
many cases, the pathways have likely been defined for no

 zones such as different management boundaries (e.g., private vs. 
public land). In some cases, however, pathways or probabilities may have 

d for planning zbeen define ones that overlap. For example, a sta
e fire probability in the planning zone “all managed

another in the planning zone “intensive fire suppressio
iorities feature allows you to prioritise the order in w
ill be processed when they overlap. Th

at the intensive fire suppression 
the all managed areas zone because you would rather use the first fire 
probability. Probabilities that exist in only one zone will still occur, even if 
they are in the lowest priority zone. In addition, if no zone-specific 
probabilities are defined (default) the distu

pathways or distu
scenario must con
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To create a planning zone priority scenario: 
1. Select PZ Priority from the Advanced menu. 

 
2. Click on the New button. 
3. Enter the name of the new scenario and click on OK. 
4. Optional. Type in a description for the scenario. 
5. Click on the Add Row button. A new row will appear in the 

Values table. 
6. Select the planning zone from the drop-down list. 

lanning zone. 

nd click on the 

12.2 Road

a road scenario you need to define 
road activation and road use scenarios. 
 
If you are not modelling roads in your simulations, skip this section and 
choose “Not Used” when setting up the final Scenario (Chapter 12). 

7. Enter the priority of the p
8. Repeat steps 5 through 7 for each planning zone. 
9. Click Save to save the scenario. 

 
You can also copy, edit or delete scenarios. Select the scenario you want to 

 Values), copyedit (Edit  (Copy) or delete (Delete) a
appropriate button to carry out the action. 

s 
A road scenario contains information on the roadmap (Chapter 4), the lengths 
of time roads of different types are active and which disturbances will cause 
roads to become active. Before you create 
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12.2.1 Road Activation 
A road activation scenario contains the length of time that each road type is 
active. 

To create a road activation scenario: 
1. Select Road Activation from the Advanced menu. 

 
2. Click on the New button. 
3. Enter the name of the new scenario and click on OK. 
4. Optional. Type in a description for the scenario. 
5. Click on the Add Row button. A new row will appear in the 

. 

save the scenario. 

You can a , edit or delete scenarios. Select the scenario you want to 

Values table. 
6. Select the road type from the drop-down list. 
7. Enter the number of years the road will be active
8. Repeat steps 5 through 7 for each road type. 
9. Click Save to 

 
lso copy

edit (Edit Values), copy (Copy) or delete (Delete) and click on the 
appropriate button to carry out the action. 
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12.2.2 Road Use 
A road use scenario defines which disturbances will cause roads to become 
active. This can be any type of disturbances. Activity types are the most 

included because some people 
 a “natural d

io 

standard, but natural disturbances have been 
may do some types of management as isturbance” or because 
some natural disturbances may include assumptions of road use (e.g., a fire 
probability may assume that fire suppression efforts are included, and that 
they include roads). 

To create a road use scenar
1. Select Road Use from the Advanced menu. 

 

n the Add Row button. A new row will appear in the 
Values table. 

6. Select the disturbance type and road type from the drop-down 
lists. 

7. Repeat steps 5 through 6 for each combination of disturbance 
and road type. 

8. Click Save to save the scenario. 
 

2. Click on the New button. 
3. Enter the name of the new scenario and click on OK. 
4. Optional. Type in a description for the scenario. 
5. Click o
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You can also copy, edit or delete scenarios. Select the scenario you want to 
edit (Edit Values), copy (Copy) or delete (Delete) and click on the 

elect Road Scenario from the Advanced menu. 

appropriate button to carry out the action. 

12.2.3 Road Scenario 
A road scenario contains information on the road map, the road activation 
scenario and the road use scenario. 

To create a road scenario: 
1. S

 
2. Click on the New button. A new row will appear in the Road 

Scenarios table. 
3. Enter the name of the new scenario. 

scenario. 
cenario and road type 

scenario from the drop-down lists. 
6. Click Save to save the scenario. 

 
You can also copy, edit or delete scenarios. Select the scenario you want to 
edit, copy (Copy) or delete (Delete) and click on the appropriate button to 
carry out the action. 
 

4. Optional. Type in a description for the 
5. Select the road map, road activation s
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12.3 Fo  
 force state class 

 
lands  
deve es, seismic lines and even towns.  
F etween 
thes ents simulated 
in th
 
T  a comma delimited text file 
spec  
are t ue 
iden n ID 
crea  the LU Map preparation, users must ensure that 
this field is also present in the LU Map dbf file so that TELSA can insert the 
corresponding LU Polygon ID’s into the database. 

12.3.1 Creating a Forcing Scenario 

Create the forcing file: 
3. The forcing scenario file is a comma delimited file with three 

fields: a unique polygon identifier corresponding to LU 
polygons in TELSA, the time step in which the forcing event is 
to take place, and the state class which the polygon is to be 
forced to. 

4. No header row is required for the file. 
5. Here is an example of the file format: 

rcing Scenarios
This component of TELSA was developed to allow users to
changes for specific polygons during the simulation independent of

cape condition.  These deterministic changes could include the
lopment of new highways, pipelin

orcing scenarios in TELSA allow users to explore the interaction b
e deterministic landscape changes and the unpredictable ev
e model. 

o create a forcing scenario users must provide
ifying the ID of LU Polygons to be forced, the time step in which they
o be forced and the state class they are being forced to.  If the uniq
tifier for polygons to be forced is not the same as the LU Polygo
ted by TELSA during

 
 your LU 

7. If you do not use the ‘LUPolyID’ field from your LU Map dbf 
file as the polygon identifier, the polygon ID field used must 
also be present in the LU Map dbf file. 

8. You should ensure that the state classes you are forcing 
polygons to are present in the state class table of your 
database. 

6. Ensure that the ID of the polygon is present in
Polygon map 
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9. Check that the state class you are forcing polygons to occurs in 
the corresponding BEC Variant that the polygon is in, 
otherwise there will be no transitions present for the polygon 
after it has been forced. 

 
Create the Forcing Scenario and load the forcing file: 

1. From the main menu in the DB editor select Forcing Scenario 
from the Advanced menu. 

2. Select New and enter a name for your forcing scenario. 
3. Optional. Type in a description for the scenario. 
4. Click the Edit Details button and select the LU Map to use. 
5. Click the Load From File button. 
6. From the list displayed in the Select Forcing ID field window, 

select the field in your LU Map dbf file that you used to also 
identify polygons in your forcing file (e.g., LUPOLYID).  
Select OK. 

 
 
7. In the next window, browse to and select the forcing 

information file (e.g., force.txt); the file will be loaded. 
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: 
the 

12.4 SD Initialization Scenarios 
This component of TELSA was developed to allow users to initialize the 

e landscape.  Users can choose 
h 

 
8. Click Save to save the data to the database and Close to exit the 

screen. 
 
Add the Forcing Scenario to the Main Scenario you want to simulate

When creating a new scenario (see the next chapter), be sure to add 
Forcing Scenario under the ‘Advanced’ tab. 

T

TSD for each polygon and TSD Group on th
to set specific TSDs for selected polygons or to randomize TSDs for eac
TSD group within a specified range.  
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12.4.1 Creating a TSD Initialization Scenario 
anced | TSD Initialization. 1. Select Adv

 
2. Click on New and type in a name and description for the scenario; 

click OK. 
3. With the focus on the Randomization tab, click Add; select the 

TSD group for which you would like to randomize initial values 
from the TSD Group dropdown and specify a range of values within 
which to randomize. 

4. If you would like to specify values by LU polygon and TSD Group, 
this can be done on the Values tab. 

5. On the Values tab, specific TSD values can be loaded from a csv 
file; each record in the file must specify a TSDGroupID, 
LUPolygonID and an InitialTSD value. The file must not contain a 
header row. 

 
TSD Initialization scenarios can also be copied or deleted.  

To copy a TSD Initialization scenario: 
1. From the TSD INITIALIZATION dialog, select the scenario you wish 

to copy. 
2. Click Copy. 
3. Edit the TSD groups and values on the Randomization tab and edit 

the entries on the Values tab as needed. 
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To delete an unwanted TSD Initialization scenario: 
1. From the TSD INITIALIZATION dialog, select the s

to delete. 
2. Click Delete. 
3. The scenario and all of its components will be removed from the 

database. 
 

cenario you wish 
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CHAPTER 13  
arios 

By creating scenarios, you can assess how management strategies interact 
position and 

enturies. 

e same set of 
t had different 

utput of the 
nt constraints and 

e or more 
l disturbance 

hers) will have 
s, management 

based data. You 
ssumptions you 

roups of 
 should be used 

, which means that 

 
Scenarios are  in the TELSA Database Editor. 
 

ou can create, edit, or copy scenarios. 

Scen

with succession and natural disturbances to alter the com
structure of landscapes over a period of time from decades to c
 
For example, you could create several scenarios that shared th
assumptions about natural disturbances and succession, bu
management assumptions. You could then examine the o
scenarios to better understand the effects of manageme
guidelines on your selected landscape. Or, you could set up on
scenarios to examine the consequences of different natura
regimes. 
 
Before setting up and defining your scenarios, you (or ot
created a series of input files that describe ecological processe
information, planning information and constraints, and map-
define a scenario by choosing which of these input files and a
want to 

options. For example, when you specify the assumptions that
for natural di ces, you select a disturbance scenario
you are inclu
the disturban

include. 
 
The process of defining scenarios is one of selecting pre-defined g

sturban
ding information about the assumed size-class distribution of 

ce as well as the trend and temporal variation multipliers. 

 created

Y
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To creat
1. Select Scenarios from the Run Conditions menu. 

e a new scenario: 

 
2. C New b
3. Enter the name of

N

lick on the utton. 
 the new scenario and click on OK. 

ote: 

I idea to  t is a good  use a scenario name that is very descriptive,
as this will easily a thers) to track your work in the llow you (or o
future. 

 
4. Optional. Type in 
5. Select or deselect ural 

d ces, ma ould 
b  in th  to 
exclu of the er choices. 
For example, if y anagement 
a the s s 
w  longer to 
management. 

6. Select the pre-de assumptions for natural disturbances, 
management and other components by choosing from the drop-

a description for the scenario. 
the check boxes to indicate whether nat

isturban
e included

de one 

nagement, or green-up constraints sh
e scenario. Keep in mind that choosing
se actions may influence your oth

ou choose not to include m
ctivities in 
ill no

cenario, the option for green-up constraint
be available because it applies only 

fined 
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d t in the ap . Each set of assumptions that 
c cluded in scribed in the following table: 

 

Field 

own lis
an be in

propriate field
 a scenario is de

Description 

Activity ent activity limits define the 
n Limits 

Managem
maximum amount of management that ca
be conducted in an area. This is a 
management option. 

Salvage 
Scenario age logging. If Not used is 

his 

re simulated. 

utting use for 

, no 

ort ent 

 
 

Management t of rules that 
r 

 

 

, area bounds, or 

fine the 
r, 

 the 
 

Scenario 

Transition 
Rules 

nagement in your study 
area. 

The salvage scenario defines the criteria and 
limits for salv
selected, no salvage will be simulated. T
option is only available if both natural 
disturbances and management a

AHA C
Criteria 

This defines what, if any, criteria to 
simulating cutting in Aggregated Harvest 
Areas. If the option Not used is chosen
AHA cutting will be done in the scenario. 
This is only available if the management 
option is selected. 

The sort method prioritises the managem
units that are eligible for management. This 
is a management option and is only
available if management has been selected.

A management system is a se

Activity S
Method  

System 
Scenario 

defines what can be done with a stand o
landscape when certain conditions are met.
It is composed of activity sets and system 
constraints.  

Activity
Constraint 
Scenario 

Activity constraints are based on activity 
type, planning zone, and BEC variant, and 
include green-up conditions
age bounds.  

Natural disturbance assumptions de
size-class distribution, the trend multiplie
and the multiplier for between-year 
variation. This option is only available if
Natural Disturbances option is selected.

This option tells the model which study 
area, maps of planning zones and 
operational units will be used. 

Transition rules will be used to define the 
succession pathways and the responses to 
disturbance and ma

Disturbance 

Spatial 
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Field Description 

Effects Effects define other consequences of 
management or natural disturbance that the 
model should take into account in its 
analysis. 

Volume The current version of TELSA contains 
some rudimentary methods for 

sed. 

ned for overlapping zones. 

he 
g the road 

Scenario 

 

through the sequence in the same order 
could potentially constrain management 
systems at the bottom of the list, especially 
if the first item of the list has a small area 
requirement and the second item has a large 
area requirement.  

incorporating volume. This option allows 
users to select the set of volume curves that 
will be u

PZ Priority This defines which set of pathways and 
probabilities takes precedence if they are 
defi

Road 
Scenario 

The road scenario combines all t
information about roads, includin
map and the rules about activating or 
deactivating roads. If Not used is selected, 

s will be used. 

h 
polygon attributes will be tracked, what 

ions are on the landscape, 
how they age and are affected by 

rs 

t specific time periods in the 

 sequence is checked on by default 
(recommended). When multiple 
management systems are applicable to a 
PZ/BEC combo, the model will always go 
through the sequence in the same order 
unless this field is checked on. Going 

no road

Attribute The attribute scenario determines whic

their initial condit

disturbances and any temporal multiplie
that may be applied to them. 

Forcing 
Scenario 

The forcing scenario determines if any 
polygons are to be forced to specific state 
classes a
simulation. 

TSD 
Initialization 

This scenario is used to set the initial TSD 
for each polygon and TSD Group at the 

Scenario beginning of a simulation. 

Random 
Sequence 

Random
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Field Description 

Randomize 
Operational 
Unit Priority 

When turned on the manageme
for operational units is randomi
Monte Carlo simulations. 

nt priority 
zed between 

 
7. Click Save. Your changes will now be saved to the database. 

 
Once you have created one or more scenarios, you will want to run the model 
so that you can then analyse the output. 
 

ick on Save or Restore. 
 

 existing scenario. 

 copying an existing scenario: 

ou want 
to use as the base scenario. 

escription about the new scenario. 
6

 

You may also want to edit an existing scenario. Note that you cannot edit a 
scenario if it has already been used in a run and output exists in the database. 

To edit an existing scenario: 
1. Select Scenarios from the Run Conditions menu. 
2. Select the scenario that you want to edit from the first drop-

down list. 
3. Click on the Edit button. 
4. Make the desired changes and cl

Or, you can create a copy of an

To create a new scenario by
1. Select Scenarios from the Run Conditions menu. 
2. From the drop-down list box, select the scenario that y

3. Click on the Copy button. 
4. Enter a descriptive name for the new scenario and click on OK. 

TELSA will create a copy of the existing scenario using this 
new name. 

5. Optional. Enter a d
. Click on Save when done. 
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CHAPTER 14  
Runs 

Once you have d
examine its result
 
A run represen
execute the scena
many years the m
model should r
natural disturba
are initiated using

14.1 Run Op
Before defining
classes, two characteristics that are used only for producing output. 

ed and the 

prin
 

rised version of the state of 
nd 

a 5–15 minutes onto the runtime. 

efined your scenarios you will want to run the model and 
s. 

ts a set of instructions that tells the model how it should 
rio. For example, when you define a run, you indicate how 
odel should simulate the scenario and how many times the 

un the same scenario to simulate random events such as 
nces. Runs are set up using the TELSA Database Editor and 

 the TELSA Main Model. 

tions 
 a run, you need to set up your printing options and age 

14.1.1 Printing Options 
Information is always printed about polygons that are disturb
disturbance agent when the disturbance occurs. Five other indicators are 

ted only upon user request: 

1. State Summary Output 
This output table contains a summa
the projectable landscape. It gives the amount of area a
volume that are in particular combinations of planning zone, 
BEC variant, age class, and seral stage. This information is used 
to produce many of the graphs in the Graphing Tool. 

2. State Output 
This table lists the state of every projectable polygon in the 
landscape. It is necessary for producing maps, doing spatial 
analyses, and making graphs with cover type or structural stage 
information. It is usually a very large table, however, and can 
greatly increase the size of the database. Each time it is printed, 
it could also add an extr

3. Road Output 
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This table contains information about the state of all active or 
ated roads in the landscape. It will only be printed if road 

4. 

5. e Output 
h polygon. 

To create a printing options scenario: 

deactiv
information is being used. 
Attribute Summary Output 
This table summarizes the total value of each attribute present 
on the landscape. 
Attribut
This table prints the attribute values for eac

1. From the Run menu, choose Printing Options. 

 
2. Click on the New button. 
3. Enter the name of the new scenario. 
4. Optional. Type in a description for the scenario. 
5. Uncheck the Print Polygon Transitions for every year 

checkbox if you wish the model to print only the polygon 
transitions specified in the table (see below); otherwise, the 
model will include in the output table every transition for all 
disturbed polygons for every year.  

6. Click on the Add button. A new row will appear in the table. 
7. Click into the Year cell and type in the year of the run for 

which you would like the indicators to be saved. 
8. Select whether Polygon Transitions should be printed for that 

year. 
9. Select the other indicators (State Summary, State, Road

and/or Attribute output) to save by clicking in the checkbox to 

would like the 

11. Click on Save when complete. 

 

add or remove a checkmark. 
10. Repeat steps 6 through 9 for each year you 

indicators to be saved. 
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Note: 

The spatial analysis and mapping tools get the year 0 
information from the LUPolygon table in the Access database. 
Thus, you never need to request State Output information for 
year 0. 

Do not choose year 0 for roads. 

12. Even if you only want Road output information, you need to 
select both the State Summary and State fields in the grid or 

atabase.   

You can also copy, delete or edit scenarios. Select the scenario you want to 
copy (Copy), delete (Delete) or edit (Edit), and click on the appropriate 

tion. When editing a scenario, you can change the 

14.1.2
Age classes are used for the summarised landscape state output. One or more 
age classes must be entered, even if the State Summary table is never printed 
(see Section 14.1.1 for the printing options). 

To create an age class scenario: 
1. From the Run menu, choose Age Classes. 

the road output will not get written to the d
 

button to carry out the ac
Description and the values in the table, but not the name of the scenario. 

 Age Classes 

 
2. Click on the New button. 
3. Enter the name of the new scenario; click OK. 
4. Optional. Type in a description for the scenario. 
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5. C the Add b ow will appear in the Values 
ta

6. T  maxim

lick on 
ble. 

utton. A new r

ype in the um age for the age class. 
 for each age class. 
 complete. 

cenarios. Select the scenario you want to
r edit (Edit), and click on the appropriat

7. Repeat steps 5 and 6
8. Click on Save when

 
You can also copy, delete or edit s  
copy (Copy), delete (Delete) o e 
button to carry out the action. When editing a scenario, you can change the 
Description an alues in the

14.1.3 D

1. From the Run menu, choose Run Controls. This will access 
th LS ere you can create a new run 
or edit the parameters of already-defined runs. 

d the v  table, but not the name of the scenario. 

efining Run Options 

To create a new run: 

e RUN CONTRO  dialog box wh

 
2. C  butto
3. E que and  

id asily in 
4. Fill in the remainin hem with your mouse 

a om by 
entering new text. n is 
described in the tab : 

 

Field 

lick the Add n. 
nter a uni
entify it e

 meaningful name to the run so that you can
the future in the run Name column. 
g rows by clicking on t

nd selecting fr  the drop-down list that appears, or 
 Each of the variables on this scree
le below

Description 

ID  
ified 

A unique number that identifies the run in
the database. This value cannot be mod
as it is automatically assigned. 
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Field Description 

Status s been 
t Run 

Indicates whether or not the run ha
executed. To set a run to execute, selec
from the drop-down list. The status will 
change to Done when a run has been 
executed. If the status field contains Partial 
or In Process then something went wrong 
with that run. 

Name 
 

Parameters  for 

For each run, a set of parameters
 

The user-defined name by which each run is 
identified. This name will be used frequently
when viewing the results. 

Lists the parameters that can be specified
each run. 
 and parameter values can be specified. 

Parameters Description 

Scenario  Identifies which scenario to assign to a 
particular run. Any number of runs may use 
the same scenario. 

Number of 
Simulations 

Sets the number of times that the simulation 
will be run. Each simulation will use the 
same set of scenario assumptions, but will 
differ in the randomly drawn parameters that 
determine the outcome of events and 

Select the printing scenario, which contains 
the information about when the various 

 printed. 

delimited text files in C:\TELSA\Output.  

processes associated with natural 
disturbances.  

Number of 
Time Steps 

The number of time-steps the scenario will 
be simulated. 

Printing 
Options  

tables will be

Random Seed If you specify different random seeds for 
identical runs, you will obtain different 
results. 

Output Mode If ‘DB’ is chosen, all output will be printed 
to the database.  If ‘DB Summary’ is chosen, 
only summary tables will be printed to the 
database; Disturbed Polygon Output and 
State Output will be written to comma 

These text files will be named 
DisturbedPolygonOutput.csv and 
StateOutput.csv. 
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Age Class Select the age classes that will be used for 
reporting the summarised state. If present, do 
not use the option “NOT USED”. 

Re-sort Dists? Determines whether, when simulating 
natural disturbances, the model should start 
at a random location on the list of temporal 
multipliers. For example, this would allow 

ferent years in 
ing “yes” for 

 or only one 

run started is displayed here.  

 runs that have been executed, the time at 

click Run to execute your selected runs. 

Note about Executing Runs: 

“bad” fire years to occur in dif
different Monte Carlos. Choos
runs with no natural disturbances
Monte Carlo will therefore have no effect. 

Start Time For runs that have been executed, the time at 
which the 

End Time For
which the run ended is displayed here. 

5. When done, click Close to save your settings and return to the 
main window, or 

You may want to first run and examine the results of a single simulation of a 
scenario before committing yourself to multiple Monte Carlo runs. You must 
first delete the output if you want to run additional Monte Carlo runs of a 
scenario. 

 
To ensure the integrity of the relationships between the scenario and run 
definitions and the results in the TELSA database, you can only edit the 
scenario definitions for an existing run after you delete the results for that 
run. If you want to keep the existing results, you must cre a new run. 

y clicking on the Delete Results button. 
You will be asked to confirm that you want to permanently 
delete the output results for this run from the database. This 

n deleted, you can modify the 
ouse 

g new text. 
Save when done to save your changes in the database. 

 of 

som base), and then refer to 
pact the database. 

 

ate 

To edit an existing run: 
1. Select the run you wish to edit. 
2. Delete the run output b

may take some time. 
3. When the run results have bee

fields of the run definition by clicking on them with your m
and selecting from the list that appears or by enterin

4. Click on 
 
You may also want to delete output for an existing run to reduce the size
the database. Follow steps 1 and 2 above to delete the output (it may take 

e time for the results to be deleted from the data
Section 2.3.1 of this User Guide for how to com
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If you have defined a run that you never want to do again, you may get rid of 
er by editing it (see above) or by deit eith leting it. Before you can delete a 

u 
lso cannot delete a run until after you have deleted any Spatial Analysis 

mmarising Run Scenarios 

ario. The summary includes the descriptions you provided for all of 

e Summarise Run 

run, you must first delete the results by following steps 1 and 2 above. Yo
a
Runs (see Section 14.2). When you delete a run, you are deleting only its 
definition in the Run Controls table. All the other information that it used, 
such as the scenario, printing options, spatial scenario, etc. are not deleted. 

14.1.4 Su
This feature allows you to create a summary of all the scenarios contained in 
a run scen
the different scenarios in the run scenario. 

To summarise run scenarios: 
1. From the Run Conditions menu, choos

Scenarios. 

 
2. Select the scenario(s) you would like and click on Summarise. 

A text file containing the summary will open up in Notepad. If 
you want to save the results, make sure that you save the file 
with a different name. 

14.2 Running the Model 
Once you have created your run you are ready to run the model. 

To run the model: 
1. Select Edit Run Controls from the Run Conditions menu. 
2. Select the run and set the status field to Run. Note that all runs 

with a status of Run will be executed. 
3. Exit the TELSA Database Editor. 
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4. Select Programs from the START menu, click on TELSA and
select TELSA Main Model. 

5. You will be asked to confirm that you want t
 
When you run the model, TELSA loops over each scenari
and time-step in a simulation. It begins by simulating succession, then 
applies natural disturbances, simulates salvage logging and other 
management activities, and then calculates various attributes such as the 
roading index. 
 
Factors that affect the length of time required to complete a single model run 
include: 

• activity limits; 
• number of years selected for the run; 
• size of your database; 

 

o run the model. 

o, Monte Carlo run, 

 
• number of polygons in your study area; 
• creation of management units; 
• simulation of natural disturbances; 
• application of green-up constraints; 

• printing options; and 
• power of your computer system. 

 
The length of time required to simulate a sequence of runs depends on the 
number of scenarios and the number of Monte Carlo runs requested for each 
scenario. 
 
Results of the run are stored in the TELSA database. 
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CHAPTER 15  

T uces thr
c lp 
n rbances,  
generate output and esults. All model output can be saved to a file or 
prin raphs and  Tool 
(S .1) while
15.2). 

15.1 The Graph
You set up and view face 
is accessed by doub y Tool icon in your 
T m gro m 
Files under the STAR
 
T atabas d 
a lable for yo  
select New database

Results 

ELSA prod ee types of results: graphs, tables, and maps. This output 
an be used to he
atural distu

you assess the consequences of management activities, 
 and succession. In this section, you will learn how to
view r

ted. G
ection 15

tables are accessed through the Graph Display
 maps are accessed using the Map Display Tool (Section 

 Display Tool 
 graphs using the GRAPH DISPLAY TOOL. This inter
le-clicking on the Graph Displa

ELSA progra up or by choosing Graph Display Tool from Progra
T menu. 

he TELSA d
nd avai

e specified in the ODBC will automatically be opene
u to work in. If you want to select a different database,
 from the File menu and choose the new database. 
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1 p bles 
Y 2 typ
summarises each of t
 

Graph Name 

5.1.1 Gra hs and Ta
ou can view 1 es of graphical and tabular output. The following table 

he graphs: 

Description 

Disturbances th 
the area (ha) or volume (m3) disturbed shown on the y-
Creates a graph showing disturbances over time, wi

axis. 

Polygon Creates a graph showing the total amount of a polygon 
me. 

al 

ted 
e 

s of interior 
habitat in the study area. This graph type is only 

t least one spatial analyses has been 

pes in the same age class. The 

re user-defined. This graph type is only 

Border Length 
different age classes. This graph type is only available if 
at least one spatial analysis has been completed. 

Attributes attribute (for example snags) on the landscape over ti

Numerical 
Attributes 

Creates a graph showing the total amount of a numeric
attribute (for example biomass) on the landscape over 

Roadin
iew active or deactiva

roads or roads that were activated within a specific tim

Seral Stage Graphs the seral stages over time, with the y-axis 

. 

time. 

g Graphs the distance (km) of roads present on the 
landscape. Users can select to v

period. 

Age  Creates a line graphs showing the area (ha) or volume 
(m3) of the landscape within a given age range. 

showing the area in a seral stage.  

Cover Type Graphs the total area for selected cover types. At 
specific time periods

Disturbance 
Sizes 

Creates a graph of the size-class distribution of 
disturbances, either as a bar graph summarising the 
information or as a scatterplot showing the size of each 
different disturbance event. 

Interior Habitat Graphs the total area or number of patche

available if a
completed. 

Patch Sizes Creates a graph of patch-size area distribution or the 
total number of patches. Patches are contiguous areas of 
specified cover ty
definitions of the patch size classes and the age-class 
boundaries a
available if at least one spatial analysis has been 
completed. 

Graphs the length of edge between the patches of 
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Graph Name Description 

Interior Ratio 
h is 

een completed. 

Shows the ratio of interior habitat to total habitat for the 
seral stages defined in the spatial analysis. This grap
only applicable if the Interior Habitat calculations used 
the same seral stage definitions as are defined in the 
main seral stage table. This graph type is only available 
if at least one spatial analysis has b

 
The control options and output for each graph are discussed below. 

15.1.2 Setting up Graphs and Tables 

o generate a partiT cular graph: 
1. Select t  graph from the Graph menu. 
2. Select the variables you wish to graph. 

For many of the fie  
you can choose a s  the results that are 

 exam en 
run, or you can crea
 

“A
, the

graphs can be displa
 

 
select th
must select  

 

 

Field

he name of the

 
lds, you can choose to graph all of the items in a group or
ubset of items. Your selections filter

displayed. For ple, you can graph all of the Monte Carlos for a giv
te a graph based only on one selected Monte Carlo run.  

If you choose 
everything (e.g.

LL” for BEC variant or planning zone, the total of 
 sum of all BECs) will be displayed. A maximum of four 
yed at any one time. 

Many of the graphs
e run name you 

 a start you to
put set. You can hav
etails o

 D

 share common features. All of the graphs require you to
 and the Monte Carlo simulation. In many graphs 
year and/or end year. All of the graphs require 

name the out
output file. D

e up to four output sets displayed in one
n the common fields are provided below: 

escription 

Run name Select which run (or runs) you want to graph. There must 
be output for the run in the database in order for TELSA 
to generate results.  

Monte Carlo Select which Monte Carlo simulation(s) you want to view 
on the graph.  

Start year 
End year 

Select which years you want to view. For most graph 
ty ly select a particular year. These years 
correspond to the years for which you requested output.  

pes you can on
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Field Description 

Output Set Y e. 
O  your output 
s
th
s Next button. The items you chose for the 

ed.  

ou can have up to four output sets generated at one tim
nce you have chosen the items to define

ets, click on the Rename button and type in the name of 
e output set. If you want to define more than one output 

et, click on the 
previous output set will be select

 
Most of the graphs 
of the graphs, y
disturbance type (NDT  
are not able to se
you to group by
are provided bel
 

Field 

require you to specify how to group the results. On many 
ou can choose to group the results by either natural 

) or BEC variant. If an NDT has been selected, you
lect a BEC variant, and vice versa. Some of the graphs allow 

 planning zone, reporting zone or cover type. Details on these 
ow. 

Description 

NDT Select which natural disturbance type (NDT) you want to 
include on the graph. If you choose an NDT, you cannot 
select a BEC variant, and vice versa. 

BEC Variant Selec

Planning Zone All
lanning zones 

(de

Reporting Zone Optio rting zones are listed 

t which BEC variants you want to include on the 
graph. If you want to use all BEC variants, select “ALL” 
(default). 

 the pre-defined planning zones for your study area are 
listed here. You can select “ALL” p

fault) or you can select a smaller subset. 

nal. All the pre-defined repo
here. As with planning zones, you can select “ALL” 
zones (default) or you can select a smaller subset. 

Select which cover type you want to view on the gr
The options

Cover Type aph. 
 that appear in this list are all defined by the 

generate. There are a number of worksheets that are common to all types of 
mmarised below: 

user in the database editor. These correspond to the 
“Primary Groups” (see Section 3.3.3).  

 
 
Output from the Graph Display Tool is displayed in Microsoft Excel. If you 
have a large database, some output reports may take a few minutes to 

output. These are su
 

Worksheet Description 

Information The information sheet provides the following information 
about the output sets: 
Output Date 
Source database name and pathway 
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Worksheet Description 
Report name and description (generated by the tool) 

h output set, and  
 The parameter 

names are listed on the first line with their values on the 
second line: 

• Run1 – the run number 
• MCSelect – code for whether the user chose a 

specific Monte Carlo run or All. If the user 
selected all MC, the value will be 0; if the user 
selected a specific MC, the value will be 9999999. 

• MC1 – number of the specific Monte Carlo run the 
user selected. A 0 means All MC was selected. 

• First Year – first year of the output set. 
• Last Year – last year of the output set. 
• NDTSelect – code for whether the user chose to use 

NDT’s (0 if no, 9999999 if yes) 
• NDT1 – 0 if a specific one was not selected, or the 

number of the NDT selected. 
• BECSelect – code for whether the user chose filter 

by BEC (0 if no, 9999999 if yes). 
• BEC1– 0 if a specific one was not selected, or th

number of the BEC selected. 

• PZ1 – 0 if a specific one was not selected, or the 
. 

Query names for eac
Query parameters for each output set.

e 

• PZSelect – code for whether the user chose filter by 
PZ (0 if no, 9999999 if yes). 

number of the PZ selected
Data Provides the raw data table for each output set produced. 

ove the year columns (if applicable) 

Output 
Par
 

Graphing options and output unique to each graph and details on how to 
generate each of the available graphs follows. 

Disturbances 
The disturbances graph plots the total area disturbed in hectares or volume in 
m3 (y-axis) over the period of the simulation selected by the user (x-axis). In 
addition to the run characteristics (run name, Monte Carol, start and end 
years, and output name), you have to choose which NDT or BEC variant, 
planning zone, reporting zone (optional) and type of disturbance group to 
display. You can choose all or a subset of disturbance groups. The groups 

The numbers ab
indicate the number of years for which output was 
produced. 

ameters 
Contains a table with the parameters chosen for each 
output set. 
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listed here are t
which may co

he a or the natural disturbance groups, each of 
ntain turbances. 

e a dis
1. Sel

ctivity groups 
one or more dis

To generat turbance graph: 
ect Disturbances from the Graph menu. 

 
 

 Select t  
desired ghted 
bar. 

am
4. Repeat steps 2 & 3 for each output set you want to define.  
5. When done, click OK. 
6. Give the Excel output spreadsheet a name and click on OK. A 

2. he appropriate graph control options by clicking on the
 names. Selected options are indicated with a highli

3. Ren e the output and click on Next. 

message will indicate that the output is being produced. Excel 
will open when it is done with a file containing a number of 
worksheets with tabular data and graphs. The table below 
describes each unique worksheet and its contents. 
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Worksheet Description 

Information The information sheet provides the following information 
about the disturbance output sets: 

• SetID1 – output set ID number. This is a unique 
table in the database that identifies which 
disturbances are being graphed. 

Area Summary Provides two graphs: 
Area disturbed (ha) by year 
Cumulative area disturbed (ha) up to a specific year 
Each graph contains up to four output sets. 

MinMax Area Provides four graphs, one for each output set, of area 
disturbed (ha) by year with minimum and maximum 
lines. 

Area Standard 
Error 

Provides four graphs, one for each output set, of area 
disturbed (ha) by year with standard error lines. 

olume 
Summar

 sets. Note that 
e output if a 

MinMa tput set, of volume 

V
y Volume disturbed (m3) by year 

Cumulative Volume disturbed (m3) up to a specific year 

Provides two graphs: 

tput
 volum

aphs, one for each ou

Each graph contains up to four ou
some disturbances will not have
volume curve is not defined. 

x Provides four gr
Volume disturbed (m3) with minimum and maximum lines. 

Volume 
Standard Error 

Provides four graphs, one for each output set, of volume 
disturbed (m3) by year with standard error lines. 

 

Note: 

The x-axis with years is set to zero decimal places. Some graphs may only 
display whole numbers on the x-axis if the time range for the data is short. 
To change the number of decimal places, double-click on the x-axis; click on 
the number tab and ty ber of decimal places. pe in the desired num

Polygon Attrib
on attribu
ape over ber of 

nags over time or the fuel density (m3) over time.  For multiple Monte Carlo 
imulations, the average, minimum and maximum values are shown. 

To generate a polygon attributes graph: 
1. Select Polygon Attributes from the Graph menu. 

utes 
The polyg
the landsc

tes graph plots the total amount of a polygon attribute on 
time.  For example users could plot the total num

s
S
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2. Select the appropriate graph control options by clicking on the 
desired names. Selected options are indicated with a highlighted 
bar. 

3. Rename the output and click on Next. 
4. Repeat steps 2 & 3 for each output set you want to define.  
5. When done, click OK. 

ive the Excel output spreadsheet a name and click on OK. A message will 
cate

with a f c
The table be
 

Works

G
indi  that the output is being produced. Excel will open when it is done 

ile ontaining a number of worksheets with tabular data and graphs. 
low describes each unique worksheet and its contents. 

heet Description 

Information  sheet provides the following information The information
about the polygon attributes being graphed: 

• Att1 – Identifies the ID of the polygon attribute 
being graphed 

A
Summ

ttribute Provides one graph: 
ary  by year 

tains up to four output sets. 

Attribute ines. 
 
 

Attribute totals
Each graph con

MinMax Provides four graphs, one for each output set, of attribute 
totals by year with minimum and maximum l
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Numerical Attributes 
al attri

scape (fo

o generate a numerical attributes graph: 
elect Numerical Attributes from the Graph menu. 

The numeric
on the land

butes graph plots the total value of a numerical attribute 
r example biomass in Tonnes) over time. 

T
1. S

 
 

2. Select the appropriate graph control options by clicking on the 
desired names. Selected options are indicated with a highlighted 
bar. 

3. Rename the output and click on Next. 
4. Repeat steps 2 & 3 for each output set you want to define.  
5. When done, click OK. 

Give the Excel output spreadsheet a name and click on OK. A message will 
indicate that the output is being produced. Excel will open when it is done 
with a file containing a number of worksheets with tabular data and graphs. 
The table below describes each unique worksheet and its contents. 

Worksheet

 

 Description 

Information The information sheet provides the following information 

fies the ID of the polygon attribute 
about the polygon attributes being graphed: 

• Att1 – Identi
being graphed 

Attr
Summ

ibute 
ary 

Provides one graph: 
Attribute totals by year 
Each graph contains up to four output sets. 
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Worksheet Description 

MinMax Provides four graphs, one for each output set, of attribute 
ith minimum and maximum lines. Attribute totals by year w

 

Roading 
The roading graphs f road on the landscape changes 
(y-axis) over tim he run 
characteristics, y  
zone and road s  
deactivated ro ads to 

 from yo  
0 to 999. 

e a ro
lect

show how the length o
e (x-axis) in response to management. In addition to t
ou have to choose which NDT or BEC variant, and planning

ve ortatus to display. You can choose all (any), acti
ads to graph. You must also specify the age range for ro

be graphed ungest to oldest. The defaults to include all roads are ages

To generat ading index graph: 
1. Se  Roading from the Graph menu. 

 
2. Select the appropriate graph control options by clicking on the 

desired names. Selected options are indicated with a highlighted 
bar. 

3. Rename the output and click on Next. 
4. Repeat steps 2 & 3 for each output set you want to define.  
5. When done, click OK. 
6. Give the Excel output spreadsheet a name and click on OK. A 

message will indicate that the output is being produced. Excel 
will open when it is done with a file containing a number of 
worksheets with tabular data and graphs. The table below 
describes each worksheet and its contents. 
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The table below describes each worksheet and its contents. 
 

Worksheet Description 

Information The information sheet provides the following information 
about the roading output sets: 

• ActSelect – 0 if any roads, 99999 if active or 
deactivated only  

• Act1 – 0 if any, 1 if active, 2 if deactivated. 
• Youngest – youngest age for roads to be graphed. 
• Oldest – oldest age for roads to be graphed. 

Summary Provides a graph showing length of roads (km) by year 
containing up to four output sets. 

Min_Max Provides four graphs, one for each output set, of length of 
roads (km) by year with minimum and maximum lines. 

Standard Error Provides four graphs, one for each output set, of length of 
roads (km) by year with standard error bars. 

 

Age 

e, Monte Carol, start and end years, and output 
e), you have to choose which NDT or BEC variant, planning zone, and 

 (opti nge to display. The age range is specified 
t to ol

Age classes are graphed as line graphs representing the area or volume 
within a specified age range (y-axis) over time (x-axis). In addition to the run 
haracteristics (run namc

nam
reporting zone onal) and age ra
from younges dest. The defaults ages are 0 to 999. 
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To generate age graphs: 
1. Select Age from the Graph menu and follow the steps detailed 

at the beginning of Section 15.1.2. 

 
 
The table below describes each worksheet and its contents that are unique to 
age class spreadsheet. 
 

Worksheet Description 

Information  The information sheet provides the following information 
about the parameters specific to ages: 

• MinAge – the youngest age for the graph 
• MaxAge – the oldest age for the graph 

Area Summary Provides a graph of area (ha) by year with up to four 

MinMax Area Provides four graphs, one for each output set, of area (ha) 

Area Standard 
Error 

Volume 
Summary 

MinMax r graphs, one for each output set, of volume 

Volume 
Standard Error 

f volume 
(m ) by year with standard error lines. 

output sets. 

by year with minimum and maximum lines. 

Prov di es four graphs, one for each output set, of area (ha) 
by year with standard error lines. 

Provides a graph of volume (m3) by year with up to four 
output sets. Note that some graphs will not have volume 
output if a volume curve is not defined. 

Provides fou
3Volume (m ) with minimum and maximum lines. 

Provides four graphs, one for each output set, o
3
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Seral Stage 
 gra
n to
utpu  

one, and  
range is  youngest to oldest.  

To generate sera
 Select  

detaile

The seral stage
stage. In additio

ph shows the area (y-axis) over time (x axis) for a seral 
 the run characteristics (run name, Monte Carol, start and 

end years, and o
planning z
seral stage 

t name), you have to choose which NDT or BEC variant,
 reporting zone (optional) and seral stage to display. The
defined from

l stage graphs: 
1.  Seral stage from the Graph menu and follow the steps

d at the beginning of Section 15.1.2. 

 

era

orksheet Description 

 
The table below describes each worksheet and its contents that are unique to 

l stage spreadsheet s
 

W

Information  The information sheet provides the following information 
about the parameters specific to seral stages: 

• MinSeral – code for the youngest seral stage for 
the graph 

• MaxSeral – code for the oldest seral stage for the 
graph 

Area Summary Provides a graph of area (ha) by year with up to four 
output sets. 

MinMax Area Provides four graphs, one for each output set, of area (ha) 
by year with minimum and maximum lines. 
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Worksheet Description 

Area Standard 
Error 

Provides four graphs, one for each output set, of area (ha) 
by year with standard error lines. 

Volume 
Summary 

Provides a graph of volume (m3) by year with up to four 

MinMax 
Volume 

Volume 
Standard Er
 

Note: 

output sets. 

Note that some disturbances will not have volume output 
if a volume curve is not defined. 

Provides four graphs, one for each output set, of volume 
(m3) with minimum and maximum lines. 

ror 
Provides four graphs, one for each output set, of volume 
(m3) by year with standard error lines. 

It is up to the user to combine selections that are sensible. For example, 
choosing a particular BEC variant and a planning zone only makes sense if 
the planning zone occurs within this BEC.  

Cover Type 
The cover type graph displays the amount of area in different cover type 

ition racteristics (run name, Monte Carol, start 
ou have to choose which NDT or BEC 

ing zo

To generat
1. Sel he Graph menu and follow the steps 

aile
 

 types and

groups. In add
and end years, and ou

 to the run cha
tput name), y

variant, plann ne, and primary cover type group to display. 

e cover type graphs: 
ect Cover type from t

det d at the beginning of Section 15.1.2. 

All cover
 

 groupings can be defined in the database. 
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The table below describes each worksheet and its contents that are unique to 
cover type spreadsheet 
 

Worksheet Description 

Information  The information sheet provides the following information 
eters specific to ages: 

upGroup – code for the primary cover 
about the param

• CoverGro
type group. 

Area MinMax   of area 
r type with minimum and maximum lines. 

 

Disturbance S
The graphical o he size-
class distribu
distribution g aph

s (r  
to  

which disturbance fifth 
upper bound will be . You can choose all or a 
subset of disturbance groups. The groups listed here are the activity groups or 

Provides four bar graphs, one for each output set,
(ha) by cove

Area SE Provides four bar graphs, one for each output set, of area 
(ha) by cover type with standard error lines. 

izes 
utput for disturbance sizes enables you to look at t

tion of disturbances (management or natural). Size-class 
r s and scatterplot graphs are generated. In addition to the 

run characteristic
name), you have 

un name, Monte Carol, start and end years, and output
choose the upper bounds for the first five size classes and
group to display. Any disturbances greater than the 
 classified in the sixth size class
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the natural di
disturbances. 

sturbance groups, each of which may contain one or more

e distu
Select om the Graph menu and follow the 

ps d

 

1. 

To generat rbance sizes graphs: 
Disturbance sizes fr

ste etailed at the beginning of Section 15.1.2. 

 

 

 
The table below describes each worksheet and its contents that are unique to 
disturbance sizes spreadsheet 

Worksheet Description 

ScatterData The worksheet contains area data representing each 
disturbance event as a point for each year of the 
simulation. 

Infor are two 
queries run for each output set – one for the size classes 

atterplot graphs, and ... 

The information sheet provides the following information 

ounds of 

ts 
t of disturbances are being graphed. 

ax  

um and maximum lines. 

mation  Query names for each output set. Note there 

and one for the sc

about the parameters specific to ages: 
• Size1 – Size 5 – values for the five upper b

the size classes (only for size class graphs) 
• SetID1 – output set ID number. This represen

which se
Count MinM Provides four bar graphs, one for each output set, of the 

number of disturbance events by size class (ha) with 
minim
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Worksheet Description 

Count SE Provides four bar graphs, one for each output set, of the 
number of disturbance events by size class (ha) with 
standard error lines. 

Area MinMax  Provides four bar graphs, one for each output set, of area 
 and maximum 

You can vi
will be able
the availabl  
the landscap
 
The Static I  
zone in the landscape. All BEC variants in each zone are listed, and for each 
variant the total projectable and non-projectable area is listed. 

To generate the static information table: 
1. Choose Static information from the Statistics menu.  
2. Give the Excel output spreadsheet a name and click on OK. 

Excel will open when it is done with a file containing a number 
of worksheets with tabular data and graphs. The table below 
describes each unique worksheet and its contents.  

 

Worksheet Description 

(ha) by size class (ha) with minimum
lines. 

Area SE Provides four bar graphs, one for each output set, of area 
(ha) by size class (ha) with standard error lines. 

Area Scatter Scatterplot graph representing the area of each 
disturbance event as a point for each year of the 
simulation. 

 

15.1.3 Setting up Statistical Tables for Static 

ew statistical results of runs using the Graph Display Tool. You 
 to generate static information which creates a table summarising 
e projectable and non-projectable area for all planning zones in
e.  

nformation table provides summary statistics for each planning

Information 

Total Area Provides a table listing the total area, projectable area and 
non-projectable area by spatial scenario. 

Area By PZ and 
BEC 

Provides a table listing the projectable area and non-
projectable area by spatial scenario, planning zone and 
BEC variant. 

Area By PZ Provides a table listing the total area, projectable area and 
non-projectable area by spatial scenario and planning 
zone. 
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Worksheet Description 

Area By BEC Provides a table listing the total area, projectable area and
non-projectable area by spatial scenario and BEC zone. 

 

 

x
PH DISPL cel 

Export Assistant (I es and 
tables in the TELS e Excel 
output reports gene l can allow 

 
want to make chan ase 
first. 

To start InExcel:
1. Select A .. from the Graph menu. 

15.1.4 InE
The GRA

cel Export Assistant 
AY TOOL has an advanced feature called the InEx
nExcel). InExcel allows you to access the queri
A Access database that are associated with th

rated by the GRAPH DISPLAY TOOL. This too
users familiar with MS Access and Excel to create their own reports. If you 

ges to the existing reports please back up your datab

 
dvanced.

 
 
The InExcel interface is multi-paned. The table below describes each panel 
and its function. 
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Panel Description 

Report
reports. Clicking on a report name selects the 

rrently selected report is listed beside 
panel (Age in the above screen 

 – [name] The Report panel on the top-left displays the current list 
of InExcel 
report. The cu
Report in the top of the 
capture). 

Associated User The Associated User Queries panel 
Queries 

on the top-right 
displays the list of Access queries associated with the 
selected InExcel report. Use this pane to select 
component queries to view their parameter and 
destination settings (middle panel). 

required destination settings. The currently selected 

ve screen 
capture). 

on the middle-right displays the 

Prim the bottom-left 
e underlying database tables in the selected 

ning 

ontents – 
ame] 

The Contents panel on the bottom-right displays the 
underlying contents of the database table. This can be 

 to find t  numeric ID for a specific 
eter. Th f the 

ity Grou d 
e – this fe

15.2 The Map Displa
You can also view the results ial 
mapping is available through a S application. This 
application co y with ine 
the available r ins th e 
landscape shape files, and draws 
 
Before you open the Map Displa sure that a connection 
to the TELSA  been r 2 
for more info ow to do this. 

Query – [name] The Query panel on the middle-left indicates whether the 
selected Access query displays its parameters or its 

feature (parameters or destination) is listed beside Query 
in the top of the panel (Parameters in the abo

Definition The Definition panel 
currently defined parameters or destination settings. 

ary The Primary Database Tables panel on 
Database Tables lists all th

query. This can be used to look up the tables contai
specific numeric ID’s/parameters needed by a particular 
query (Activity Group in the above screen capture).  

C
[n

used he meaning of a
param
Activ

e screen capture displays the contents o
p table. Database tables cannot be edite

her ature is for display only. 

y Tool 
 of your run in map-based form. Spat
customised ArcView GI

nnects directl
esults, obta

 the Access relational database to determ
e data requested by the user, locates th
the desired maps. 

y Tool, you should en
 database has

rmation on h
 established using the ODBC. See Chapte
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To open the TELSA Map Display Tool: 
1. Select Programs from the START menu, click on TELSA and 

s  Display on 

Or: 
1. 
2. 
3. 

 
This tool is

elect Map
ool in ArcView.

Tool. This will open up the Map Preparati
T  

Open ArcView GIS
ojec

Find and open the  
i in his file 
contains the map dis

 a customised ArcView  A new button on the 

. 
Select Open Pr t from the File menu. 

 file outmap.apr. TELSA automatically
nstalls this file the directory C:\TELSA\Output. T

play tool. 

 GIS application.

toolbar —  — is also used to
 
The process of mapping the res  
questions to specify exactly what  see mapped. 

To map the  r
1. Open a new View  

on the New button. 

 access the TELSA Map Display Tool. 

ults of your run requires answering a few
 you would like to

 results of your un: 
by clicking on the Views icon and clicking
A new window will open. 

2. Click on . 
Select which3.  run se

4. Select which variab  
variable is described

 

t you want to view and click on OK. 
le you want to display and click OK. Each
 briefly in the table below: 

Variable Description 

Age Class Maps the age class of each polygon. 

Volume h 

Structural 

e Maps the seral stage of each polygon. 

Cover Type 
, 

ary groupings. 

Maps the volume of timber per ha in eac
polygon. 

Maps the structural stage classification of 
Stage 

Seral Stag

each polygon. 

Users have defined seral stages based on 
BEC variant and NDT. 

Maps the cover type of each polygon. 
Users select the primary grouping to map
and then the map is created based on the 
second

State Based 
Attributes 

Maps any attributes defined by the user. 

Road Age Maps the age of any roads that have been 
activated during the simulation. 
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Variable Description 

Active / 
Inactive Roads 

Maps roads that are either active or have 
been used but since deactivated. 

Road Buffers Maps the road buffers produced by the 
spatial analysis tool. 

Road Density Maps the road density index for each 
minimum polygon. Do not use this option. 

 

fied 
BEC 

The BEC variants as they are seen by the 
model. Due to some reclassification that 
may have occurred when using the State 
Class Assignment Tool, these may differ 
slightly from the original landscape unit 

control the type of map that will be displayed. The questions 
you must answer are dependent on which variable you selected 
to graph. In most cases, you must specify the run name, year(s), 
Monte Carlo(s) and variable (e.g., fire) you wished to have 

Interior Habitat Maps the area of patches of interior 
habitat. In order for a map to be possible, 
you must have saved the maps when doing 
the spatial analyses. 

Patch Sizes Creates a map of the patches by age class. 
In order for a map to be present, you must 
have saved the maps when doing the 
spatial analyses. 

Area Disturbed Maps the polygons disturbed. You select 
 a 

list, and then specify the first and last year 
in your time period of interest. 

re disturbances 

one or more disturbances to map from

Disturbance 
Frequency 

Maps how many times the disturbance 
happened in a polygon in a selected Monte 
Carlo. You select one or mo
to map from a list, and then specify the 
first and last year in your time period of 
interest. 

Disturbance 
Probability 

Maps the average disturbance probability 
for each minimum polygon of all Monte 
Carlo runs in the selected run set. You will 
select one or more disturbances to map
from a list, and then specify the first and 
last year in your time period of interest. 

Management Don’t use this option. 
Systems 

Reclassi

map. 
 

5. You will then be asked to answer a series of questions to 
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mapped. When done, the selected map will be displayed. You 
can use the options in ArcView to manipulate the map, save or 

 

Note: 

print it. 
 
Each map will include two layers: the desired variable and the static or non-
projectable polygons, such as lakes. 

Many of the maps come with a default legend. Users that are familiar with 
ArcView can customise this legend so that it better corresponds to what they 
wish to show. In some cases, it may be necessary to look in the database to 
decipher the codes. For example, the static polygon legend assumes that 
lakes have a certain state class. If you use a different state class for lakes, the 
legend will not show that until you edit it. If the edited legends are saved 
with the appropriate names, they may be reused. 

 
If you already have a map on screen, you can view an additional map. 

To view a second map: 
1. Follow the procedure above for generating a map. You will be 

asked whether you want to put the map in a new view, use the 
existing map, or duplicate the map in this view. 

• If you choose to put the map in a new view, ArcView will 
create another window containing the map. This is useful 
for side-by-side comparisons. 

• If you choose to use the existing map, ArcView will replace 
the current map. The previous information will remain in 
the dbf file and be accessible to those familiar with 
ArcView, but only the new map will show by default. 

• If you choose to duplicate the map in this view, ArcView 
will add the new results to the same window, but as a new 
layer. This is useful for overlaying information. 

 
If you want to save the results of your maps, you will be asked to rename the 
ArcView project file. 
 

Note: 

If you change the ODBC connection, the results will no longer be retrievable. 
You will not be able to re-open any ArcView project file containing displays 
of those results until the ODBC connection is returned to the original setting. 
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Note: 

Every time you map a disturbance variable, a file called mapdat**.dbf is 
created and stored in your output map folder. These files can be deleted if 
you don’t want to view these particular disturbance maps in the future. 
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Glossary 

BEC Biogeoclimatic Ecosystem Clas

dscape unit The maximum extent of the ana ich the 
base data are gathered. This wil f on the 
order of 50–250,000 hectares

 more manage one in 
sequence on a given area. Ma ude a 
set of constraints, such as are

k An area for which manageme ned that belongs 
to a unique combination of BEC  
zones. If more than one mana
proportion of each is defined by

M it The smallest unit that will be co t 
activity. A management unit wi or more 
minimum polygons. 

Natural Disturbance Type. In e groupings of BEC 
Variants that have similar distur es. In TELSA, 
NDTs are used for reporting pu

 A type of planning zone that is he harvesting 
orithm. Operational unit designations can be used to sequence 

management activities. Each imum polygon and 
management unit will belong ne operational unit, and each 
management unit will be who n operational 
unit. 

Sub-units of an landscape unit w on resource 
management objectives and ma  

PV Potential vegetation types. 

A single simulation of a mode ser-defined 
number of years and Monte Carlos. 

A set of parameters, includin tural disturbance probabilities 
and management options, that is defined for a run of the model. 
A single scenario may be sim s times to account 
for random variation in natural 

The smallest spatially explici gons will be of variable 
size and shape. A minimum pol ng to only one 
management unit but may belon ning zones. 

TE Tool for Exploratory Landscape

Vegetation Dynamics Developm
Windows-based program used t l 
pathway diagrams. 

sification 

Lan lysis and the area for wh
l typically be an area o

. 

Management system A list of one or ment activities that will be d
na  also inclgement systems
a, age, or green-up. 

Management system bloc nt systems are defi
 and one or more planning

 gement system occurs, the
 the user. 

anagement un nsidered in any managemen
ll consist of one 

NDT  BC, NDTs ar
bance frequenci

rposes only. 

Operational unit used as part of t
alg

 min
 to o
lly contained within a

Planning zones hich share comm
nagement prescriptions.

T 

Run l scenario for a u

Scenario g na

ulated numerou
disturbances. 

Minimum polygon t unit. Poly
ygon can belo
g to multiple plan

LSA  Scenario Analyses 

VDDT ent Tool, an independent 
sionao define and test succes
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Ac int 
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thod 
 a scenario · 195 
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State Class Assignment Tool · 84 
 classes 
raph · 217 

mapping · 226 
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ol · 204 
rance · 91 

Ag rvest areas 
gement systems · 131 

 131 

Ag
systems · 117 

AHA criteria scenario · 129 
AHA cutting criteria 

ecting in a scenario · 195 
athway scenario · 129 

simulation runs · 4 
Area disturbed 

mapping · 227 
Attribute 

0 
disturbance scenario · 172 
initial scenario · 168 
temporal scenario · 173 

Attribute age scenario 

 

At ario 
68 

o · 197 

 
ltipliers · 175 

create new · 173 
edit · 176 
ibutes 

copy · 166 

B 

ceptable age range 
 polygons in mfor grouping

tra
 · 112 

tivity cons
selecting in a scenar

Ac aints · 10tivity constr
tivity group limits

· 122 tivity limits 
selecting in a scenario

Activity sets 
creating new · 1

 editing · 108
eActivity sort m

selecting in
tivity sort scenario
tivity types 
create new · 41 
grouping · 42 

g · 40 partitionin
e bounds · 

Age
g

new scena
setting as a run contr

Age tole
gregated ha
and mana
and planning zones ·
defining · 128 
gregation factor 
management 

AHA 
defining · 128 

sel
AHA p
Analysis process 

analyzing runs · 4 
 defining scenarios · 4

initial definitions · 3 

age scenario · 17

create new · 170 
Attribute disturbance scenario

create new · 172 
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