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What's New 

Version 6.11 

Note: If you have a parameter file from an earlier version, and you are using behaviors that have 

been updated in version 6.10, load your file and save it. SORTIE-ND will automatically make 

any needed adjustments to your parameter file. 

 

New in version 6.11: 



¶ Output now has full support for saving information on dead trees. 

¶ The new Tree Fern Establishment behavior simulates epiphytic seedling establishment. 

¶ The new Conspecific tree density dependent seed survival behavior assesses seed 

survival as a function of the local density of conspecific trees. 

¶ The new Gompertz Density Self Thinning Mortality behavior calculates the probability 

of mortality of an individual tree as a function of the density of conspecific neighborhood 

trees. 

¶ The new Juvenile NCI growth behavior adapts neighborhood competition growth to 

juveniles. 

¶ The new behaviors Precipitation Climate Change and Temperature Climate Change 

change climate variables for the plot over the course of a run.  

¶ The new behaviors Weibull climate growth, Weibull climate quadrat growth, and 

Weibull Climate Survival model tree growth and survival as a function of climate 

(temperature and precipitation). 

¶ The new Temperature dependent neighborhood disperse behavior disperses seeds based 

on annual mean temperature and the basal area of neighborhood adults. 

¶ The new Temperature dependent neighborhood survival behavior assesses tree survival 

as a function of mean annual temperature and neighbor adult basal area. 

¶ The new State Reporter behavior reports the values of state variables like climate 

information.  

¶ The new Generalized harvest regime is a very flexible way to model harvest events. 

¶ The new behaviors Insect Infestation and Insect Infestation Mortality model insect 

infestation and subsequent tree mortality.  

¶ The new Suppression duration mortality behavior evaluates mortality as a function of tree 

age. This is particularly useful for simulating suppression in seedlings. 

¶ The new State Reporter behavior reports the values of state variables like climate 

information.  

¶ Michaelis-Menton with negative growth now has optional autocorrelation and 

stochasticity. 

¶ Light calculations support the southern hemisphere growing season. 

¶ The Stochastic bi-level mortality behavior now supports GLI light. 

 

Minor changes and bug fixes: 

¶ A bug was fixed for NCI mortality which may have caused it to slightly undercount 

neighbors. 

¶ Histograms can now show all species for species specific grid results together in a single 

graph. 

¶ You can now select and unselect life history stages for many graphs.  

¶ The Dimension analysis behavior now has a parameter for the meaning of the "dia" term. 

¶ The Dead tree remover behavior now automatically enables itself when a mortality 

behavior is used. 

 

What's New archive 
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What's New Archive 

Version 6.09, released February 1, 2008 

Note: If you have a parameter file from an earlier version, and you are using behaviors that have 

been updated in version 6.09, load your file and save it. SORTIE-ND will automatically make 

any needed adjustments to your parameter file. 

 

New in version 6.09: 

¶ The new Storm Direct Killer behavior kills trees as a direct result of storm intensity, 

without resorting to a separate damage step. This behavior can be used for seedlings. 

¶ The new Detailed Substrate behavior uses a greatly expanded log decay model. 

¶ The new Competition Harvest behavior removes trees based on their competitive effects 

on their neighbors. 

¶ The new Ripley's K and Relative Neighborhood Density Calculator behaviors provide 

new spatial indexes. 

¶ You can now schedule a specific set of storms for the Storm disturbance behavior, either 

alone or in combination with a storm regime. 

¶ Tree maps can be added as a link to a text file rather than imported into the parameter 

file. This allows easier use of very large tree maps. 

¶ Several more components have been added to the Partitioned DBH Biomass behavior, 

and there is now a line graph chart option for the Partitioned Biomass grid. 

¶ The Storm Light behavior now uses trees that died of natural mortality in addition to 

storm damage in its calculations of light levels. 

¶ Storm results for the Storm disturbance behavior now have a table option in the data 

visualization system for detailed output files. 

 

Minor changes and bug fixes: 

¶ You can now change the cell resolution when defining subplots. 

¶ There were several bug fixes related to creating and using detailed output files. 

¶ The Harvest Interface behavior now stores its results in the Harvest Results grid, allowing 

reporting and compatibility with certain other behaviors. 

¶ Storm events were made more independent for the Storm disturbance behavior. 

¶ The Random Browse behavior can now vary its browse probabilities each timestep 

according to a normal distribution. 

Version 6.08 released May 24, 2007 



Note: If you have a parameter file from an earlier version, and you are using behaviors that have 

been updated in version 6.08, load your file and save it. SORTIE-ND will automatically make 

any needed adjustments to your parameter file. 

 

New in version 6.08: 

¶ The new behavior Snag Decay Class Dynamics introduces a new method for simulating 

snag decay and fall 

¶ The new behavior Random browse simulates herbivory 

¶ The new Browsed relative growth behaviors simulate the effects of herbivory on tree 

growth 

¶ The new Browsed Stochastic Mortality behavior simulates the effects of herbivory on 

tree mortality 

¶ The new Masting spatial disperse behavior simulates periodic masting in seed dispersal 

¶ The new Neighborhood seed predation behavior simulates seed predation as a function of 

neighborhood and recent masting events 

¶ The addition of browse to Height-GLI Weibull Mortality with Browse allows this 

behavior to simulate the effects of herbivory on tree mortality 

¶ The new analysis behaviors Storm Killed Partitioned DBH Biomass and Storm Killed 

Partitioned Palm Biomass allow the tracking of biomass killed in storm events 

¶ You can copy a species, including all its behaviors and parameters, using the Tree setup 

window 

¶ You can change the order of species using the Tree setup window 

¶ The Storm disturbance behavior now includes optional cyclicity in storm patterns 

¶ The Storm Light behavior now uses a proportion of trees with damage instead of a 

straight count when figuring light levels 

¶ The Basal Area Light behavior now searches a neighborhood with a defined radius rather 

than just the trees within a grid cell 

 

Minor changes and bug fixes: 

¶ Hovering the mouse over a cell in a grid map will cause the value at that point to be 

displayed 

¶ You can now remove the "Total" line from line graphs 

¶ The output for histograms is now written in table format when saving a text file for the 

entire run 

¶ When creating a batch file, you can now select and add multiple files at once 

¶ The size of DBH circles on the XY Tree Map change size to match zooming 

¶ The summary output file plot table now has a "go to timestep" control 

¶ The values in the Dispersed Seeds grid are now available for output 

¶ Fixed bugs relating to the adding, removing, and renaming of species 

¶ Fixed a bug with how the Planting behavior dealt with plot edges 

Version 6.07 released November 30, 2006 



Note: If you have a parameter file from an earlier version, and you are using behaviors that have 

been updated in version 6.05, load your file and save it. SORTIE-ND will automatically make 

any needed adjustments to your parameter file. 

 

New in version 6.07: 

¶ You can now track subplots for detailed output files 

¶ The File menu now has an option for setting a working directory 

¶ New analysis behavior - Partitioned DBH Biomass, which calculates biomass separated 

out by branch, leaf, and bole 

¶ New analysis behavior - Partitioned Palm Biomass, which calculates biomass separated 

out by leaf and bole 

¶ New light behavior - Average Light, which averages together existing GLI calculations 

¶ New disturbance behavior - Harvest Interface, which provides a link between SORTIE 

and a separate application for doing harvests 

¶ New mortality behavior - Aggregated Mortality, which clumps together tree death in both 

time and space 

¶ New mortality behavior - Exponential Growth and Resource-Based Mortality, which 

calculates mortality as a probability of growth and a second resource 

¶ New light behavior - Constant GLI, which provides the same value of GLI to every tree 

(this behavior replaces the Constant full GLI behavior) 

¶ Added the possibility of cyclicity in storm frequency and intensity through time to 

Windstorm 

 

Minor changes and bug fixes: 

¶ Clicking on an output graph to bring it to the front causes its legend to come to the front 

as well 

¶ The extra step of clicking a button to save a file has been eliminated when editing a batch 

file 

¶ The XY Tree Map now has a minimum display DBH control 

¶ If multiple output files are open and you choose "File->Close output file" from the main 

menu, you will have an option to close all of the files at once 

¶ The Tree setup window has a new button for adding a tree map to the current parameter 

file 

¶ If multiple behaviors use the same grid, that grid will display correctly for entering grid 

maps 

¶ The Grid value edit window now correctly saves the last value entered even if the cell is 

still in edit mode 

¶ Fixed bug that caused changes to output settings for members of grids to become new 

entries rather than replacement entries; this also caused the output settings for grids and 

trees to behave in the same way 

¶ Fixed a bug allowing Puerto Rico semi-stochastic growth to set a negative tree DBH in 

some circumstances 



¶ Fixed a bug that caused designing complicated subplots to slow and eventually crash 

when too many cells were clicked 

¶ Changed the way neighbor storm damage was treated for NCI growth and NCI mortality 

Version 6.06 released March 31, 2006 

Note: If you have a parameter file from an earlier version, and you are using behaviors that have 

been updated in version 6.05, load your file and save it. SORTIE-ND will automatically make 

any needed adjustments to your parameter file. 

 

New in version 6.06: 

¶ New allometry equation for saplings - the power diameter-height relationship 

¶ Updated allometry equation - the DBH - diameter at 10 cm relationship now has an 

intercept term 

¶ New seed survival behavior - Storm Light Dependent Seed Survival, which works with 

the light levels produced by the Storm Light behavior 

¶ New mortality behavior - Stochastic Bi-Level Mortality, which uses two different 

mortality rates in high and low light 

¶ New disturbance behavior - Windstorm, which follows a given storm regime to produce 

storms and kill trees as a result 

¶ New growth behavior - Basal Area NCI Growth, which calculates tree growth as a 

function of neighborhood basal area 

¶ New light behavior - Basal Area Light, which calculates light levels as a function of 

neighborhood basal area of angiosperms and conifers 

¶ New disturbance behavior - Storm Killer - that kills trees damaged in storms. This 

behavior takes over and expands a function previously performed by the Storm Damage 

Applier behavior 

¶ New analysis behavior - Tree Age, which tracks tree ages 

¶ New mortality behavior - Height-GLI Weibull Mortality, which calculates tree mortality 

as a function of tree height and light levels 

¶ New growth behavior - Puerto Rico Storm Bi-Level Growth, which uses two functions to 

calculate growth before and after storms 

¶ New analysis behavior - Merchantable Timber Value, which calculates the value of 

merchantable timber in a plot 

¶ New analysis behavior - Carbon Value, which calculates the amount of carbon in a plot 

and its value 

¶ Stand and Stock output tables now display species-specific values as well as plot total 

values 

¶ The Storm Light behavior has an updated equation for light calculation 

¶ The main window is now equipped with scroll bars, to allow you to use more space when 

viewing charts and graphs 

¶ The Tree Setup window is now capable of changing the name of a species 

¶ The Density Dependent Seed Survival behavior's survival area has been standardized to 

per square meter 



¶ The Relative Michaelis-Menton growth behaviors now have an additional exponent on 

diameter 

¶ The Substrate behavior uses a new equation for decayed log decay 

¶ Developers: The C++ model code has been ported to the GCC compiler set and the 

Eclipse development environment 

Version 6.05 released August 3, 2005 

Note: If you have a parameter file from an earlier version, and you are using behaviors that have 

been updated in version 6.04, load your file and save it. SORTIE-ND will automatically make 

any needed adjustments to your parameter file.  

New in version 6.05: 

¶ The Substrate behavior has been rewritten to combine all current substrate models into 

one behavior 

¶ New establishment behavior - Establishment with Microtopography - that allows 

seedlings to have a rooting height above the ground 

¶ Two new allometry equations for crown shape - the Chapman-Richards function 

¶ The stock and stand tables for detailed output now have a mean DBH column 

¶ The equation for mean annual increment in the stock table has changed 

¶ Bug fix - seedlings that use either the GLI light or Sail light behaviors automatically use a 

top-of-crown fisheye photo point 

¶ Changes have been made to the Parameters window to make parameter editing easier 

¶ Changes have been made to output table formatting to make them easier to read 

Version 6.04 released May 16, 2005 

Note: If you have a parameter file from an earlier version, and you are using behaviors that have 

been updated in version 6.04, load your file and save it. SORTIE-ND will automatically make 

any needed adjustments to your parameter file.  

New in version 6.04: 

¶ You can now choose the appropriate allometry equation for each species for each life 

history stage 

¶ You can now set the height boundary between seedlings and saplings for trees 

¶ The establishment behaviors have been restructured, allowing you to mix and match seed 

survival effects 

¶ The Storm damage applier behavior can create tip-ups from storm-killed trees 

¶ New harvest behavior - Selection harvest - that allows SORTIE-ND to decide when to 

perform harvests based on target basal area levels 

¶ New behavior - GLI Points File Creator - which calculates GLI at certain specific points 

¶ New light behavior - Storm Light behavior - that uses storm damage as a proxy for 

finding light levels 

¶ New growth behavior - Puerto Rico semi-stochastic growth 



¶ New growth behavior - Linear bi-level growth - that can grow trees with two sets of 

parameters based on light level 

¶ New growth behavior - Lognormal bi-level growth - that can grow trees with two sets of 

parameters based on light level 

¶ New mortality behavior - Logistic Bi-Level Mortality - that can use two sets of 

parameters based on light level 

¶ NCI growth and NCI Mortality now each have a flag for whether or not to include snags 

in NCI calculations 

¶ Refinement of substrate dynamics for snags, allowing them to tip-up at different rates 

from live trees 

Version 6.03 released April 6, 2005 

New in version 6.03: 

¶ New function form for the NCI Mortality behavior 

¶ New mortality behavior which calculates mortality as a function of neighbor density - the 

Density Self-Thinning Mortality behavior 

¶ New format for tab-delimited tree maps, which can be prepared in any spreadsheet 

program and added to SORTIE-ND 

¶ New data visualization chart type - histograms for grid values 

¶ New behavior for calculating tree volume - the Tree bole volume calculator behavior 

¶ Updated Substrate behavior documentation 

¶ New behavior for calculating tree biomass - the Dimension analysis behavior 

¶ New feature for running batches 

¶ NCI behaviors (NCI Mortality and NCI growth) now have a parameter for minimum 

DBH of crowding neighbors 

¶ The Storm damage applier behavior now can kill trees immediately as a result of storm 

damage 

¶ Changes to the File menu options 

Version 6.02 released March 10, 2005 

New in version 6.02: 

¶ New tree data members for Light level and Diameter Growth 

¶ New behavior for creating GLI maps - Gap Light behavior. 

¶ New line graphs in data visualization for relative volume and absolute volume. 

¶ Seedling initial density can now be controlled by three height classes. 

¶ New growth-based mortality behavior - Competition Mortality. 

¶ New mortality as a function of growth and a second resource - Growth and Resource-

Based Mortality. 

¶ New function form for the NCI growth behaviors. 

¶ New growth functions using a double Michaelis-Menton function of light and a second 

resource - Double resource relative growth. 



¶ New light behavior which simplifies GLI calculations for extremely competitive gap 

dynamics - Gap Light behavior. 

¶ New growth behavior for simulating extremely competitive gap dynamics - Stochastic 

gap growth. 

¶ Snag size classes for the Weibull snag mortality behavior are now species-specific. 

Getting started with SORTIE 

In this document:  

How does SORTIE work?  

How do I start working with SORTIE?  

How does SORTIE work? 

It is important when starting with SORTIE to understand a little bit about how SORTIE works. 

SORTIE is a program designed to simulate the life cycles of individual trees and assess the 

impacts of various external events on them. SORTIE does this by creating individual virtual trees 

and allowing certain processes chosen by the user to act on these trees. These processes are 

called behaviors and usually correspond to biological processes. For instance, a simulation might 

consist of three behaviors: a behavior to calculate light levels for trees, one to determine the 

amount of tree growth as a result of the amount of light, and one to select trees to die if they 

grow too slowly. The behaviors have a certain order in which they act. When all of the behaviors 

have acted once, that's a single timestep. The process is repeated for the number of timesteps that 

you set, and that's a single simulation, or run.  

Different species have different requirements, of course, and trees undergo different processes at 

various points within their life cycle. Behaviors can be applied to very specific tree subsets and 

you can use different versions of a similar behavior to get the effects you wish to achieve.  

How do I start working with SORTIE?  

First, you may want to familiarize yourself with the various parts of the simulation engine. Read 

about trees, behaviors, and grids (a kind of data structure). Read a little about how a run 

progresses. Then, you should read about parameter files, which is the way that you input your 

settings into SORTIE.  

Once you've done that, you are ready to start building a parameter file. To create a file from 

scratch, read the topic creating a parameter file from scratch. Once you have a parameter file, 

you can read about advanced additions to it in the topic adding to a parameter file.  

Once you have a parameter file, you simply load it using the File menu, then choose "Model-

>Run". That's all there is to it! Wait for the simulation to end, then look at your output files using 

the model's data visualization capabilities.  



Getting started - users of previous versions of 

SORTIE 

If you have used SORTIE before, you're in luck. You can probably start doing runs right away. 

The early versions of SORTIE-ND were designed to be backwards compatible; your old files 

should load and run. Newer versions of SORTIE-ND can then use the files created by the earlier 

versions.  

Before you do a run, you may want to familiarize yourself with what's new. First, read about 

behaviors. They replace submodels. When before you might choose the "BC juvenile growth" 

submodel, for instance, now you will choose a growth behavior. All submodels from the old 

model have been translated to behaviors in the new model. They may have been slightly 

generalized and given different names, but when you read the documentation on the individual 

behaviors you should be able to find the ones you want.  

Then, read about the new parameter files. Read about your output options with the topics on 

summary output files and detailed output files.  

You can load an old parameter file into SORTIE-ND up to version 6.04. Download and install a 

version, and load your old parameter file using the File menu. You can then save it in a new 

format. This file will then be readable by newer versions of SORTIE-ND. If you need help, each 

version of SORTIE-ND has its own user manual that will guide you through.  

Last updated: 07-Jun-2005 02:37 PM  

Run setup and progression 

A run is a single model simulation. It starts at time zero and continues until its defined endpoint 

is reached. A run is defined by its parameter file. This tells the model how long to run, and what 

to do during the run.  

The basic time unit in the run is the timestep. You set the length and number of the timesteps. 

Each timestep, the model asks each behavior to do its work, whatever that work may be. The 

behaviors are run in the order in which they are listed in the parameter file. The model counts off 

the timesteps until it has finished the specified number, then cleans up its memory and shuts 

down.  

Run parameters 

¶ Number of timesteps The number of timesteps for which to run the model. 

¶ Number of years per timestep The length of the timestep, in years. It is recommended 

that this value be a whole number. 



¶ Random seed An integer to use as the seed for SORTIE's random number generator. 

Zero means that SORTIE chooses its own new seed every time, and repeat runs with the 

same parameter file will come out different. Any non-zero value triggers one particular 

sequence of random numbers. In that case, repeat runs with the same parameter file will 

be the same.  

Plot 

In this document:  

The SORTIE coordinate system  

The Torus Forest  

Plot parameters  

The plot in SORTIE is the simulation of the physical space in which the model runs. You can 

think of the plot as a rectangle (although it's not really - more on that later). You tell the plot 

what its east-west and north-south dimensions are. It's useful to keep your plot size in mind when 

you are setting up your parameters and viewing your output, since many SORTIE values are per 

hectare units. The size of your plot also makes a difference in run time - the larger the plot, the 

longer the run. The absolute minimum size of a plot is 100 meters by 100 meters; 200 meters by 

200 meters is a more realistic minimum. It is a careful balance to find a plot size big enough to 

see the effects you are interested in but not so big that your runs take too long to be practical. 

Since the length of the run depends on many other factors in addition to plot size, you may need 

to tweak plot size a bit until you've found a good value.  

The SORTIE Coordinate System 

SORTIE uses X-Y coordinates, starting at (0, 0), which is at the southwest corner of the plot. 

Positive Y coordinates increase to the north; positive X coordinates increase to the east. There 

are no negative plot location values. The coordinate values are in meters. IMPORTANT:  The 

new coordinates are different from the older versions of SORTIE, in which the axes were 

switched. When the new version converts older files, the coordinate conversions are made 

automatically.  

 

The Torus Forest 

When you are working with the plot, you think of it as a rectangle. In fact, it is a torus (donut). 

Each edge connects to the edge on the opposite side. To picture this, imagine a sheet of paper. 

Roll the sheet of paper into a tube, then bend the tube around so its ends meet. This is what the 

SORTIE forest looks like. The purpose of this shape is to eliminate edges in the forest. Trees 

near the "edges" of the plot torus "see" trees on the far "edge" as being right next to them.  



The torus shape is what controls the minimum plot size in SORTIE. Some processes in SORTIE 

require searching a portion of the plot - for instance, to find all the trees in a given circle. If that 

search took place over too great an area compared to the size of the plot, it would run the risk of 

searching "around the world." It would work its way around the torus and back to (and past) the 

place it started, finding the same trees multiple times.  

Plot parameters 

¶ Plot Length in the X (E-W) Direction, in meters The length of the plot in the east-west 

direction, in meters. 

¶ Plot Length in the Y (N-S) Direction, in meters The length of the plot in the north-

south direction, in meters. 

¶ Plot Latitude, in decimal degrees The plot latitude, expressed in decimal degrees (i.e. 

39.10). This information may not be needed in the run, depending on the behaviors that 

you select; if it is not needed, this value will be ignored. 

¶ Mean Annual Precipitation, mm The mean annual precipitation of the plot, in 

millimeters. This information may not be needed in the run, depending on the behaviors 

that you select; if it is not needed, this value will be ignored. 

¶ Mean Annual Temperature, degrees C The mean annual temperature of the plot, in 

degrees Celsius. This information may not be needed in the run, depending on the 

behaviors that you select; if it is not needed, this value will be ignored. 
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Creating a parameter file 

This topic covers creating a parameter file from scratch. To make a basic parameter file, you 

need to define the tree population, choose the list of behaviors that will run, and enter parameter 

values for your file. You can save your work at any point in the process and come back to it later. 

In this document:  

 

Setting up the tree population  

Setting up the behavior list  

Setting parameter values  

Other options  

Setting up the tree population 

You can use the File menu and choose the option "New parameter file" for a short wizard that 

will get you started. First you will see the Tree setup window. At a minimum, you must create a 

list of tree species. If you want to define the initial conditions of your tree population using 

densities in size classes, and you know what you want your size classes to be, you can set them 



up at this point. Otherwise, you can always come back to this window by choosing "Edit->Tree 

setup".  

Setting up the behavior list 

After your tree population is defined, the wizard will take you to the Edit simulation flow 

window so you can set up the list of behaviors for your run. You can approach this from either 

the tree perspective by setting up the list of behaviors for each tree type, or from the behavior 

perspective by starting with a list of behaviors and assigning each to specific groups of trees. See 

the link above for detailed instructions on choosing behaviors. Again, you can always come back 

to this window to make changes by choosing the menu option "Edit->Model flow". At this point 

the new parameter file wizard ends.  

Setting parameter values 

You must complete the steps above before you can edit parameters, because it is the tree 

population and the list of behaviors that defines what parameters are needed. Once those steps 

are complete, you can enter your parameter values by choosing the menu option "Edit-

>Parameters", which will open the Parameters window. You may want to only display and edit 

one category of parameter at a time, since all values in the parameter window must be valid 

before you can save your changes.  

Other options 

Once you have completed the three steps above, you have created a basic parameter file. For 

more options on adding to a parameter file, see the topic Adding to a parameter file.  

Adding to a parameter file 

This topic covers the additions you can make to a parameter file. For more on how to create a 

basic parameter file from scratch, see the topic Creating a parameter file. Otherwise, you can 

start with an existing parameter file and modify it.  

A basic parameter file has the tree population list of species defined, the run behaviors list 

assembled, and the parameters entered. Once that's complete, here's some extra additions you 

might make.  

 

Output  

Tree maps  

Grid setup  

Replicating a point in another run  

Output  



A basic parameter file creates no output by default. You can perform a run with it but you will 

not be able to see any of the results, since SORTIE-ND's data visualization can only occur on run 

output. There are two kinds of output files: summary output files and detailed output files. You 

can set up either or both of these using the Edit->Output options menu command from the main 

SORTIE-ND window.  

Tree maps 

You can set up an initial tree population using density values in size classes using the Parameters 

window. You can also input a known list of trees in a tree map using the "File->Open file" 

command. There are two kinds of tree maps: those from detailed output files, and those you 

create directly in tab-delimited text. For more on entering the maps from a detailed output file 

(the most likely source), see the detailed output file topic. For more on the tab-delimited tree map 

file format, see the tab-delimited tree map topic. You can combine these methods of defining tree 

initial conditions or use any one alone.  

Grid setup 

You can manipulate the settings for grids to further optimize your run. For many grids, you can 

set the sizes of the grid cells using the Grid setup window. When you have a group of related 

behaviors sharing a group of related grids, you can assign them the same grid cell size or even 

multiples of a size to ensure efficient data transfer between them with fewer approximations.  

You can also add grid maps to set the initial conditions for some grids using the "File->Open 

file" command. For more on entering the maps from a detailed output file (the most likely 

source), see the detailed output file topic. You can also use the Grid layer setup window to 

directly edit the values of grid maps.  

Replicating a point in another run 

You can replicate a point in another run in your parameter file in order to have it as the starting 

point in a new run. You might do this to create a "branch point" where you determine what might 

have happened if the parameters in the first run had been a little different, or perhaps you did a 

run solely to create mature-forest initial conditions for a new run. The first run should have saved 

a detailed output file with as much data as possible. The new parameter file should be compatible 

with the first - it should have a common species set and most of the same behaviors. You can 

then load the data from any timestep of the previous run as initial conditions in the current 

parameter file. For more on entering the maps from a detailed output file (the most likely 

source), see the detailed output file topic.  
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Output in SORTIE  



By default, no output occurs during a SORTIE run. You set up output files and choose what data 

should be saved in them in order to perform data analysis.  

There are two kinds of output files, summary output files and detailed output files. Summary 

output files save high-level data for a run, like population density and basal area. Detailed output 

files save more detailed data - in fact, as much detail as you want to have; they are very flexible.  

To set up output, choose "Edit->Output options". Once you have produced output files, you can 

ask SORTIE to display charts and graphs using the data visualization features. You can also use 

certain kinds of output as initial conditions in subsequent runs.  

Dead trees and live trees in output 

You can collect output information on both living trees and trees that died, for both types of 

output files. This allows you to view various charts and examine statistics for the trees that died 

each timestep. Dead trees are only recorded in the timestep in which they died. If a tree dies and 

creates a snag, it will show up twice: once when it creates the snag, and once when the snag is 

removed from the model. The snag itself is considered "alive" because it is still interacting with 

the model.  

Dead trees are classed by mortality reason code. Check the documentation for your chosen 

disturbance behaviors and mortality behaviors for more information on which codes will apply to 

your run.  

Output strategies in SORTIE 

Choosing what output to save is a bit of an art form. Save too much data, and your files will be 

too large and very slow to process. Save too little, and you won't have the data you need after 

your run. Here are some strategies to help you decide what to save.  

What you save depends on what you want to look at. Each chart that SORTIE can display 

requires a specific set of information. You can see a list of chart types and what they require 

here. Also be aware that, for overall data, the summary output file is a better choice than the 

detailed output file. It loads much faster and contains raw data in a format you can use outside of 

SORTIE without any kind of conversion. If you want to look at changes in tree basal area and 

density through time, save a summary output file and use it to look at these charts.  

When you are first setting up new runs, you are likely to be testing your parameters to make 

sure they are all right. You will probably be doing several short runs until you are confident that 

you have chosen the correct behaviors and entered your parameters correctly. At this point you 

will might to save a lot of data and run for small numbers of timesteps so you can examine all 

aspects of a run to make sure it is progressing the way you want. Create a detailed output file, 

and have it save at least X, Y, and diameter information for all trees; save grids for things such as 

substrate conditions and dispersed seeds so you can look at maps; and save a summary output 

file so you can quickly examine line graphs and tables of basal area and density through time. Do 

short runs and examine output until you are confident that your parameter file is set up correctly.  



When you are doing a set of research runs, OR you are doing long runs, save the bare 

minimum of data that you require in order to make your output files as small as possible and to 

make working with them quicker and easier. If all you care about is plotwide amounts of basal 

area and density, use a summary file only. If you want that plus a DBH distribution, save only 

DBH for saplings and adults. If you want to keep tabs on a type of data but you don't need a lot 

of detail, consider saving this data less often than every timestep. Use a summary file to get 

plotwide information instead of a detailed output file where possible.  

When you are interested in spatial variation,, such as when you are working with harvest 

treatments, you might wish to get statistics on just one area within the plot. You can create 

subplots in either summary output or detailed output files. This is also helpful if you have an 

extremely large plot but you want a lot of detail. In that case, the detailed output file can become 

too large to work with. A representative subplot may give you the information you need.  

To study an interesting effect that you wish to be able to reproduce, you may want to save a 

detailed output file that you can use as initial conditions in a subsequent run. In this case, you 

would use the "Save everything" button in the Setup detailed output file window. This file is 

likely to be extremely large, but can be very useful. As an example: you find that around 

timestep 15, the curve of sapling density curves up sharply in a very unexpected way. You want 

to be able to experiment with the growth parameters at timestep 15 to see if you can find what 

conditions that curve is sensitive to. You could "Save everything" for a run of 20 or so timesteps. 

You could create a parameter file with new growth parameters, find the timestep in the previous 

run where the interesting curve shape started, then use that timestep as initial conditions to your 

new run. For your new run, you would save less data. (For more information on using detailed 

output output as initial conditions, see the detailed output files topic.)  

 

07-Apr-2011 12:51 PM  

Batch runs 

SORTIE-ND can do simulations one at a time, or in groups. A group of simulations is a batch 

run. A batch run consists of simulations performed on one or more parameter files, with each 

parameter file running one or more times.  

Setting up a batch run 

A batch run is defined using a batch file. You work with batch files using the Batch file setup 

window. A batch file is an XML file which lists a set of parameter files to run, and the number of 

times to run each file.  

Before you begin a batch run, prepare all of your parameter files. Save them all to an appropriate 

place. If you are saving output in your parameter files, make sure that the directory(ies) that the 

output will be written to already exist. It doesn't matter where you put your parameter files, or 



where you write your output; but if you move parameter files around, SORTIE-ND may not be 

able to find them when it runs your batch.  

Once all of your parameter files are ready, create and save your batch file.  

Batch runs and output 

Parameter files being run in batches can write output files. If you are running a parameter file 

more than once, SORTIE-ND will automatically rename each run's output files so that they will 

be numbered sequentially. For instance, if your parameter file saves a file called my_out.out , 

and you use a batch to run the file three times, you will get the following output files: 

my_out_1.out , my_out_2.out , and my_out_3.out .  

Running a batch 

Once you have created a batch file, you can run it by choosing "Model->Run Batch...". This 

allows you to select the batch file you have created. Once you have selected it, SORTIE-ND will 

begin running your batch. You do not have to have a parameter file of any kind loaded into 

SORTIE-ND to begin a batch run. If you have a parameter file currently loaded, it will have no 

effect on the batch run.  

You cannot view output during a batch run, like you can with a single run. This is because of the 

difficulty SORTIE-ND would have in managing the many possible output files. You also cannot 

pause a batch run, only stop it. However, if you do stop a batch run, any output that was created 

before you stopped it will still be present and available.  

If a simulation within a batch fails for some reason, SORTIE-ND will attempt to skip that 

simulation and complete the others specified in the file.  

 

Last updated: 01-Apr-2005 01:29 PM  

File menu 

New parameter file. Use this option to be led through the first steps of creating a new parameter 

file from scratch. You start with the Tree setup window, then move to the Edit simulation flow 

window. Once you have completed these steps, you can save your new file and then enter 

parameters for it. For more on creating a new parameter file, see Creating a parameter file.  

New batch file. Use this option to create a new batch file. You can read more about batch runs 

here. This option opens the batch file setup window.  

Open file. Use this option to open parameter and data files in SORTIE-ND. You can open 

parameter files this way, and then add map files or detailed output files to the run. You can load 



files that may not be complete or valid for a run. To check a file, you can save it, or open the 

Parameters window and then click OK to trigger a file validation.  

Save parameter file. Use this option to save a parameter file. You have to specify the filename 

each time. The filename of the file currently loaded is visible in the bottom left corner of the 

main SORTIE window. You can save a parameter file, even if it is not complete or is incorrect. 

If this is the case, you will get a warning message that tells you of the file's problem and asks you 

if you want to continue with the save. Clicking yes will save the file.  

Set working directory. Choosing this option allows you to give SORTIE a directory you wish to 

work in. Then all windows for working with files will automatically open to this directory.  

Open run output. Use this option to use the data visualization functions to graphically view the 

output of a run. You can open either short output files or detailed output files this way.  

Exit . Quit SORTIE.  

 

Last updated: 15-Nov-2006 06:53 AM  

Batch file setup window 

This window is reached from the menu option "File->New batch file" in the main SORTIE-ND 

window, or by opening a batch file using "File->Open file". It allows you to set up a new batch 

file. For more information on batch runs, see the batch runs topic.  

Batch files define a set of runs that you want SORTIE-ND to do at one time. The batch file can 

list multiple different parameter files, and can run each file more than once.  

Working with a batch file does not in any way affect any parameter files you may also be 

working on. You can work with batch files without having a parameter file loaded. However, all 

the parameter files you want to include in your batch file should be complete before you begin.  

Batch file name. This is the path and file name of the batch file you are working with.  

Add a new parameter file. This section adds a new parameter file to the batch.  

Parameter file name. The path and file name to the parameter file(s) to add. You should make 

this a fully qualified name (i.e. "C: \ my files \ parameter file 1.xml"  rather than 

"parameter file 1.xml" ). (Using the "Browse" button causes this to happen automatically.) 

This ensures that the model will be able to find the file when it comes time to run the batch. Of 

course, it also means that you should have your parameter files in the right locations before 

preparing your batch file, for greatest ease.  



Number of times to run this file. The number of times to run this parameter file during the 

batch.  

Add new parameter file. This button adds a parameter file and a number of times to run to the 

batch list.  

Current parameter files in this batch:. This displays the current parameter files in the batch 

list, along with the number of times each should be run.  

Remove. Use this button to remove one or more parameter files from the batch list.  

Once the batch list is the way you want it, click OK to write the file.  

Last updated: 23-May-2007 09:37 AM  

Edit menu 

Parameters. Use this option to edit parameter values for the run. The parameters needing values 

changes depending on the behaviors for the run. For more details on this option, see the 

Parameters window topic. For details on individual parameters, see the behavior to which they 

belong.  

Episodic events. Use this option to edit planned episodic events, such as silvicultural treatments 

and episodic mortality. For more details on this option, see the Edit Episodic Events Window 

topic.  

Harvest interface. Use this option to set up the Harvest Interface behavior.  

Schedule storms. Use this option to schedule storm events. For more details on this option, see 

the Edit scheduled storms window topic.  

Tree population - set allometry functions window. Use this option to set the allometry 

functions for tree species and life history stage. For more details on this option, see the Edit 

allometry functions window topic.  

Tree population - edit species list window. Use this option to add, rename, or remove tree 

species. For more details on this option, see the Edit species list window topic.  

Tree population - edit initial density size classes window. Use this to change the size classes 

for tree initial densities. For more details on this option, see the Edit size classes window topic.  

Tree population - manage tree maps window. Use this to add and remove tree maps. For more 

details on this option, see the Manage tree maps window topic.  



Grid layer setup. Use this option to edit the basics of the currently loaded grids. For more 

details on this option, see the Grid setup window topic.  

Model flow. Use this option to edit the list of behaviors, their order in the run, and the trees to 

which they are assigned. For more details on this option, see the Edit simulation window topic.  

Output options. Use this option to set up output for a run. By default, no output is saved. This 

controls both short output files and detailed output files. For more details on this option, see the 

Output setup window topic.  

29-Feb-2008 02:10 PM  

Parameters window 

This window is reached using the menu option "Edit->Parameters" from the main SORTIE 

window. It allows you to edit the parameter values for your run. In this window:  

Choose which parameters to display  

Editing values  

Saving the values to a file for review  

Error messages when you click "OK"  

Choose which parameters to display 

This is a small window that appears before the main window to allow you to choose what you 

want to see displayed. There may not be parameters for all choices that you see on the list. 

Choose any subset of parameters to display, or choose "All" to see everything.  

Editing values 

The main parameter display window shows you your chosen parameter groups. Only those 

parameters that are applicable to the behaviors that are currently active in the run are shown. To 

edit a value, double-click its cell. You can copy and paste back and forth from Excel, and within 

the parameter window itself. You can use the menu commands on the parameter window "Edit-

>Copy" and "Edit->Paste", or the keyboard shortcuts Ctrl-C for copy and Ctrl-V for paste.  

Saving the values to a file for review 

You can save the parameter window you are currently viewing as a tab-delimited text file for 

your own reference. Choose "File->Save window as file". You can then open the file you have 

saved in any spreadsheet or text editor program. The file that you save cannot be used as input to 

SORTIE.  

Error messages when you click "OK"  



When you click "OK" in the parameter window, the data in the window is checked to make sure 

it is complete and valid. If there is a problem, you are given an error message and the opportunity 

to correct the problem. You are not allowed to save invalid data changes. For more on what an 

individual piece of data is and what limitations may be placed on it, consult the individual 

behavior documentation (find it by looking at the header that the piece of data is under).  

 

16-Nov-2004 06:47 AM  

Edit Harvest In terface Window 

This window is reached from the Edit menu by selecting "Harvest Interface". It allows you to set 

up the Harvest interface behavior.  

Path and filename of the executable: This is the full path and filename of the executable that 

SORTIE will call to perform harvests. The filename and file extension must be something that 

the operating system can recognize and treat as an executable. Be sure to provide the complete 

filename; SORTIE makes no assumptions about the file.  

Tree file that SORTIE will write:  This is the full path and filename of the file that SORTIE 

writes each harvest timestep with the list of trees eligible to be harvested. Input the filename and 

extension as the executable expects to find it.  

Tree harvest file that the executable will write: This is the full path and filename of the file 

that the executable writes with the list of trees to be harvested. Input the filename and extension 

as it will be written by the executable.  

How often to harvest, in years: How often SORTIE will perform the harvest process. This 

number must be a positive integer value.  

Behavior currently assigned to: This is the tree types and species to which the harvest interface 

behavior are applied. Only these trees will be written to the text file that is passed to the 

executable. Use the "Edit" button to add or remove from the list.  

File columns: The columns in the text files written by both SORTIE and the executable, in the 

order that they will appear. The text in this list matches the text in the column headers.  

Parameters file for batch run (optional): If you want SORTIE to manage input files for the 

executable when in SORTIE batch mode, this is the full path and filename of the file that 

contains the executable's input parameters for each run in the entire batch.  

Single-run parameters file for batch run (optional): If you want SORTIE to manage input 

files for the executable when in SORTIE batch mode, this is the full path and filename of the file 

that SORTIE will write with the executable's input parameters for a single run in the batch.  



Arguments to pass to the executable (optional): SORTIE will pass this string value to the 

executable when launching it.  

Tree update file that the executable will write: If extra tree data members have been created 

for the executable to control, this is the full path and filename of the file the executable will write 

with updates to these data members. If there is an update file, there must also be new tree data 

members in the New tree data members to add section.  

New tree data members to add: Extra tree data members to be created for the executable to 

control, if desired. The names can be up to 9 characters long, must not match the name of any 

existing data member, and must not contain parentheses. If there are new tree data members, 

there must also be an update file.  

24-Oct-2006 09:10 AM  

Edit Scheduled Storms Window 

This window is reached from the Edit menu by selecting "Scheduled Storms". It allows you to 

schedule storms for the Storm disturbance behavior. See that behavior's documentation for more 

on how scheduled storms work.  

Year of storm (not timestep): The year the storm should occur.  

Storm minimum severity (0-1): The minimum severity of the storm.  

Storm maximum severity (0-1): The maximum severity of the storm.  

After entering the data for a storm, click the "add" button to add it to the list. The order of the 

storms on the list does not matter since they each have a time associated with them. To remove 

storms from the list, select one or more and click "Remove".  

12-Dec-2007 01:07 PM  

Edit Allometry Functions Window  

This allows you to set the allometry functions for each tree species and life history stage. This 

window is reached by choosing "Edit->Tree Population->Set allometry functions". The functions 

are described on the Allometry page.  

Functions 

¶ Adult Crown Height -Height Function The allometric relationship used to relate tree 

height (in m) and height (or length) of the crown (in m) for adult trees. 



¶ Adult Crown Radius-Diameter Function The allometric relationship used to relate 

DBH (in cm) and crown radius (in m) for adult trees. 

¶ Adult Height -Diameter Function The allometric relationship used to relate DBH and 

height for adult trees. 

¶ Sapling Crown Height-Height Function The allometric relationship used to relate tree 

height (in m) and height (or length) of the crown (in m) for saplings. 

¶ Sapling Crown Radius-Diameter Function The allometric relationship used to relate 

DBH (in cm) and crown radius (in m) for saplings. 

¶ Sapling Height-Diameter Function The allometric relationship used to relate DBH and 

height for saplings. 

¶ Seedling Height-Diameter Function The allometric relationship used to relate diameter 

at 10 cm and height for seedlings. 

29-Feb-2008 02:42 PM  

Edit species list window 

This window is reached from the menu option "Edit->Tree Population->Edit species list" in the 

main SORTIE-ND window. It allows you to the species list of the tree population.  

The box under the heading "Edit list of species" contains the list of current species. Changes you 

make are not final until you click "OK". If you edit the species list beyond just renaming species, 

you will lose any currently loaded tree map and grid map data.  

Add To add a new species, type its name in the box labeled "New species", and click the button 

marked "Add".  

Rename To change the name of a species, first select it in the species list. Then type the new 

name in the box marked "New species:", and click "Rename".  

Copy... This lets you make one species a copy of another species. It opens a window where you 

can select a species and one or more species to make a copy of that species. If you want to make 

a new species that is a copy of an existing species, first create the new species using the "Add" 

button, then use the copy button to select the species it should be a copy of.  

Any existing behavior settings and parameters for a species that becomes a copy of another 

species are removed, and replaced by settings and parameters identical to the species being 

copied. If the species that becomes a copy was the only species assigned to a behavior, that 

behavior is removed from the run.  

Up and Down This lets you change the order of species in the list. Select one or more species 

and click the buttons to move them.  

Remove To remove a species, select a species in the list and click the button marked "Remove".  



Last updated: 29-Feb-2008 02:39 PM  

Edit size classes window 

This window is reached from the menu option "Edit->Tree Population->Edit initial density size 

classes" in the main SORTIE-ND window. It allows you to edit the size classes for the tree 

population. Size classes help you define an initial tree population for your run. When you have 

size classes set up, you can specify an initial density of trees in each size class in the Parameters 

window. You can have as many size classes as you want. The upper DBH bound of a size class 

is its number. The lower bound of the size class is the size class below it, or zero if there is no 

lower class. This means you may need one extra class in order to define a lower bound for your 

smallest class if you want its lower bound to be greater than zero.  

The list of currently defined size classes is in the list at the left of the window. To add a new size 

class, type in its upper DBH bound in the box and click "Add". To remove an existing class, 

select it in the list to the left and click "Remove". To define a size class for seedlings, add a size 

class with an upper limit of "0".  

29-Feb-2008 02:42 PM  

Manage tree maps 

This window is reached from the menu option "Edit->Tree Population->Manage tree maps" in 

the main SORTIE-ND window. This allows you to manage tree maps as an addition to the tree 

population.  

Add tree map. This lets you load a tab-delimited tree map file and add it to your current 

parameter file. These trees will add to any tree maps already loaded. You will be given the 

option of adding the file to the parameter file, or keeping it separate. The first method is almost 

always preferred. However, sometimes a very large map file will make the parameter file too big 

for SORTIE to read. In this case, the text file can be kept as a separate file and only its filename 

can be added. SORTIE-ND will then read the file directly when the run begins.  

Remove tree map trees. If there is a tree map loaded, then the button marked "Remove tree map 

trees" is enabled. If you want to remove all currently loaded tree map trees, click this button. 

This action cannot be undone.  

Write tree map to text file. If there is a tree map loaded, then the button marked "Write tree 

map to text file" is enabled. Click this button to write the contents of the currently loaded tree 

map to a tab-delimited text file, which you can open in a spreadsheet or text editor. Files created 

this way are only for your own use. SORTIE-ND cannot accept them as run input. However, you 

can transform them yourself into a tab-delimited map file that SORTIE-ND can accept; see the 

Tab-delimited tree map topic.  



29-Feb-2008 02:30 PM  

Grid Setup Window 

This window is reached using the main SORTIE window menu option "Edit->Grid layer setup". 

It allows you to work with grids for your run. It has the following options:  

 

Choosing a grid to work with  

Cell length in X (E-W) direction, in m  

Cell length in Y (N-S) direction, in m  

Apply cell size changes  

View/edit/save grid values...  

Clear grid map  

Choosing a grid to work with 

The first step is to choose the grid you would like to work with. The active grids appear in the 

drop-down list that shows the option "---Please select grid---" when the window is first 

displayed. The grids that appear in that list depends on the list of behaviors for this run (editable 

using the Edit simulation flow window). If none of the behaviors with which a grid is associated 

are enabled, then the grid won't show up in the list. When you are finished with a grid, you can 

choose another from this list.  

Cell length in X (E-W) direction, in m 

Displays and sets the size of the grid in the X (E-W) direction, in meters. Some grids do not 

allow you to change their cell size (consult the documentation for individual grids for any 

limitations or recommendations). You can enter any number that you wish, between 0 and the 

length of the plot in the X direction. The number does not have to be an integer. Once you have 

entered your desired value, you must click "Update this grid" to save your changes.  

Cell length in Y (N-S) direction, in m 

Displays and sets the size of the grid in the Y (N-S) direction, in meters. Some grids do not allow 

you to change their cell size (consult the documentation for individual grids for any limitations 

or recommendations). You can enter any number that you wish, between 0 and the length of the 

plot in the Y direction. The number does not have to be an integer. Once you have entered your 

desired value, you must click "Update this grid" to save your changes.  

Apply cell size changes 

Use this button to update the current grid with any changes you have made to the cell size. If you 

do not click this button, your changes will be lost. You must click this button for each grid you 

wish to update.  



View/edit/save grid values... 

Use this button to open the Grid Value Edit window. This window allows you to view and 

change values for grid maps and write them out to tab-delimited text files.  

Clear grid map 

If there is a map loaded for this grid, then the button marked "Clear grid map" is enabled. If you 

want to remove a currently loaded map, click this button. This erases all map values for the 

current grid. This action cannot be undone, even if you click "Cancel" for the window.  

 

15-Sep-2004 02:45 PM  

Grid Value Edit Window  

This window allows you to directly work with the data in the grid maps for a single grid. You 

can look at the values for maps loaded from a parameter or detailed output file, make changes to 

existing maps, or enter new values to use as initial conditions. You reach this window from the 

Grid Setup window.  

When you open this window, you will notice that it is composed of one or more tables. There is 

one table for each grid data member (see the individual grid documentation for what each grid 

data member represents). If a table is completely blank, that means that there is currently no map 

loaded for this grid, or at least for that data member. If there is a map loaded, you will see values 

in the tables. (You load grid maps using the "File->Open file" command. For more on entering 

the maps from a detailed output file (the most likely source), see the detailed output file topic.)  

Editing map values 

To edit a value, double-click its cell. You can copy and paste back and forth from Excel, and 

within the window itself. You can use the menu commands on the parameter window "Edit-

>Copy" and "Edit->Paste", or the keyboard shortcuts Ctrl-C for copy and Ctrl-V for paste. If 

there is a cursor blinking in a cell when you click "OK", the value for that cell might not save. 

Whenever you're done entering data, it's a good idea to click outside the last cell so that this 

won't happen.  

Saving grid map as text 

The window can be saved as tab-delimited text for your own review in a spreadsheet or text 

editor program. Choose "File->Save window as file". Each value for each data member in the 

map is saved separately, and there will be a heading for it, even if there were no values in the 

map. For an explanation of the values that were saved, consult the documentation for individual 

grids.  



Saving the window view to a file is not the same as saving the values in SORTIE. You still need 

to click "OK" to save any changes you've made. The tab-delimited text file is just for your 

review. It cannot be used as input to SORTIE directly, although you could copy and paste values 

from it.  

 

16-Sep-2004 10:04 AM  

Model flow window 

This window is reached using the main SORTIE window menu option "Edit->Model flow". It 

allows you to choose the behaviors for a run, put them in a particular order, and assign them to 

trees. The current behaviors and their tree assignments is displayed in a hierarchical structure. 

You can view the data in three structures ordered by different hierarchies so that you can quickly 

find the information you want. Clicking on different parts of the structure bring up windows to 

edit those options.  

You will find that there are multiple ways to find, view, and edit the same information. Once you 

have experience with this window, you may use different methods to edit behaviors depending 

on the nature of the edit you need to do.  

This window has the following options:  

View by behavior  

View by data - species first  

View by data - type first  

View by behavior 

This button changes the view to a hierarchical structure that shows behaviors at the top level. 

Each behavior for the current run is listed in order. Expanding the tree under a behavior shows 

the grids and trees to which it applies. Clicking on the name of any behavior brings up the 

Current run behaviors window, where you can edit the list of behaviors, their order, and to what 

trees they apply. Clicking on any grid name brings up the Grid setup window, where you can set 

options for grids. Expanding trees shows you the tree types to which the behavior is assigned, 

first by tree type and then by species. Clicking on a species name brings up the tree behavior 

window, which you can use to set up the behaviors applied to the chosen tree type and species 

combination.  

View by data - species first 

This button changes the view to a hierarchical structure that shows grids and trees at the top 

level. In the tree structure portions, species is shown at a higher level and tree type (life history 

stage) is shown beneath. Expanding a tree or grid branching shows what behaviors, in order, 

apply. Clicking on any grid name brings up the Grid setup window, where you can set options 

for grids. Clicking on a tree type below a species name brings up the tree behavior window, 



which you can use to set up the behaviors applied to the chosen tree type and species 

combination. Clicking on the name of any behavior brings up the Current run behaviors window, 

where you can edit the list of behaviors, their order, and to what trees they apply.  

View by data - type first 

This button changes the view to a hierarchical structure that shows grids and trees at the top 

level. In the tree structure portions, tree type (life history stage) is shown at a higher level and 

species is shown beneath. Expanding a tree or grid branching shows what behaviors, in order, 

apply. Clicking on any grid name brings up the Grid setup window, where you can set options 

for grids. Clicking on a tree species name below a tree type brings up the tree behavior window, 

which you can use to set up the behaviors applied to the chosen tree type and species 

combination. Clicking on the name of any behavior brings up the Current run behaviors window, 

where you can edit the list of behaviors, their order, and to what trees they apply.  

Current run behaviors window 

This window is reached through the Edit simulation flow window. It edits the set of behaviors 

for a run, the order they are in, and the trees to which they apply (if it is appropriate for them to 

apply to trees). The current list of behaviors, in order, appears in the box labeled "Current 

behavior order". In this window:  

Adding new behaviors  

Changing behavior order - the "Up" and "Down" buttons  

Removing behaviors - the "Remove" button  

Changing behavior assignments - the "Modify assigned data" button  

Adding new behaviors 

The left-hand side of the window is devoted to choosing new behaviors for this run. Begin by 

choosing an overall behavior grouping using the drop-down list that shows "---Please select a 

behavior group" when the window is first opened. When you have chosen a group, a list of 

individual behaviors for that grouping shows in the box underneath. Select the one you wish to 

add, then click the button marked ">>" to add it to the list. It automatically places itself with 

other behaviors in its group, or in the correct place between other groups if it is the first of its 

group. (Behavior groups are separated by dashed lines.) At this time, you must add new 

behaviors one at a time. It is possible to select multiple individual behaviors, but the ">>" button 

will apply to only the first one selected. If you have chosen a behavior that is already on the list, 

nothing happens.  

Certain special behaviors cannot be added this way. If you try to add them, you will see a 

message saying "---Use this behavior's own dialog". This means that it has options that can be set 

up through a window accessible from the main SORTIE menu. You can, however, remove these 

special behaviors from the run from this dialog.  

Changing behavior order - the "Up" and "Down" buttons  



You can change the behavior order within the overall behavior groupings. Behavior groups are 

separated by dashed lines. To change a behavior's position in the list, select it in the list labeled 

"Current behavior order", then click "Up" or "Down" to move it. You cannot move it past a 

dashed line. This ensures behavior orders that make sense.  

Removing behaviors - the "Remove" button 

To remove a behavior from the run, select it in the list labeled "Current behavior order" and click 

the button marked "Remove".  

Changing behavior assignments - the "Modify assigned data" button 

This button changes the trees to which a behavior applies, if the behavior is of a kind applied to 

trees (and most are). Select a behavior in the list labeled "Current behavior order" and then click 

the "Modify assigned data" button. This brings up the Tree assignments window, to allow you to 

modify the assignments.  

Tree behavior edit window 

This window is reached through the Edit simulation flow window. It edits the list of behaviors 

for a given tree combination of species and type (life history stage). The combination being 

edited is displayed in the top of the window. The current list of behaviors, in order, appears in 

the box labeled "Assigned behaviors". In this window:  

Adding new behaviors  

Removing behaviors  

Apply to (species) (type)  

Apply to all (type)  

Adding new behaviors 

The left-hand side of the window is devoted to choosing new behaviors to apply to this tree 

type/species combination. Begin by choosing an overall behavior grouping using the drop-down 

list that shows "---Please select a behavior group" when the window is first opened. When you 

have chosen a group, a list of individual behaviors for that grouping shows in the box 

underneath. Select the one you wish to add, then click the button marked ">>" to add it to the 

list. It automatically inserts itself in the correct place in the behavior list, based on the order of 

the master behavior list. (Use the Current run behaviors window to edit the order of the 

behaviors in a run.) At this time, you must add new behaviors one at a time. It is possible to 

select multiple individual behaviors, but the ">>" button will apply to only the first one selected. 

If you have chosen a behavior that is already on the list, nothing happens.  

Not all behaviors can be assigned to all species/type combinations. If you have made an invalid 

choice, you will see an error message when you click an "Apply to..." button, and you will be 

given the opportunity to change it. See the documentation for individual behaviors for 

information on how they can be applied.  



Certain special behaviors cannot be added using this window. If you try to add them, you will 

see a message saying "---Use this behavior's own dialog". This means that it has options that can 

be set up through a window accessible from the main SORTIE menu.  

Removing behaviors 

To remove a behavior from the list assigned to this species/type combination, select it in the list 

labeled "Assigned behaviors" and click the button marked "Remove". This does not affect the 

behavior's assignment to any other trees.  

Apply to (species) (type) 

There is a button marked "Apply to (species) (type)" to apply your changes to the tree 

type/species combination (for instance, "Apply to Species 1 Saplings"). Behaviors you have 

added to the list are applied to that species/type combination. Behaviors you have removed have 

that species/type combination deleted from their list. If a tree-dependent behavior no longer 

applies to anything as a result of your choice, it is removed from the run. If you have made an 

invalid behavior assignment, you will receive an error message and be given the opportunity to 

correct your choices.  

Apply t o all (type) 

There is a button marked "Apply to (type)" to apply your changes to all species of the specified 

tree type. All existing behavior applications for any species of the specified type are deleted and 

replaced with the behavior choices listed. If a tree-dependent behavior no longer applies to 

anything as a result of your choice, it is removed from the run. If you have made an invalid 

behavior assignment, you will receive an error message and be given the opportunity to correct 

your choices.  

Tree assignments window 

This window is reached from the Current run behaviors window or from the Edit harvest 

interface window. It modifies the trees to which a behavior is applied.  

The current list of tree species/type combinations is shown on the right-hand side of the window. 

The left-hand side allows you to choose a new species/type combination. Choose the appropriate 

combination where it says "--Please choose a species" and "--Please choose a tree type". Then 

click the button marked ">>" to add your choice to the list.  

You can remove a choice by selecting it in the list on the right, then clicking the "Remove" 

button.  

Not all behaviors can be assigned to all species/type combinations. If you have made an invalid 

choice, you will see an error message when you click the "OK" button, and you will be given the 



opportunity to change it. See the documentation for individual behaviors for information on how 

they can be applied.  

23-Oct-2006 11:27 AM  

Edit Episodic Events Window 

This window is reached using the menu option "Edit->Episodic events" from the main window. 

This window allows you to set up silvicultural treatments and planned mortality episodes.  

In this document:  

Window layout  

Displaying current episodic events  

Creating new episodic events  

Editing existing episodic events  

Deleting existing episodic events  

Episodic events edit windows  

Window layout 

The purpose of the main window is to display episodic events which have already been defined, 

and to provide the starting point for creating new episodic events or editing existing ones. On the 

left is a panel with three tabs labeled "Harvests", "Plantings", and "Mortality Episodes". (For 

more on harvests and planned mortality episodes, see the Disturbance Behaviors topic. For more 

on Plantings, see the Planting Behaviors topic.) On the right is a map of the plot. On this map is 

displayed the plot grid cells to which a episodic event is applied. In addition, if there has been a 

tree map defined, existing trees are also displayed. The color key for these trees is at the far right.  

Note to users of previous versions of SORTIE: In the past, trees would be displayed on the 

harvest plot if they had been either created by tree map or by size class initial densities. This was 

because, since the interface and the core model were completely integrated, the initial density 

data had already been used to create the initial population of trees. Now the interface and the 

core model are separated; there are no trees produced from initial density data until the core 

model executes when "Model->Run" is chosen from the main model window.  

If you need to know the initial tree population and distribution in order to create your episodic 

events, use a tree map. If you want to create a tree map with a random distribution of trees from 

size class data, do the following:  

1. Load your parameter file without episodic event information.  

2. Enter the appropriate size classes using "Edit->Tree Setup", and the appropriate initial 

density information using "Edit->Parameters".  

3. In the parameters, set the length of the run to be 1 timestep.  

4. Using "Edit->Output Options", create a detailed output file with the X, Y, and DBH of 

the saplings and adults of each species.  



5. Save the parameter file under a different name.  

6. Choose "Model->Run" from the main SORTIE window, or run one timestep. This causes 

the model to be run. A tree map of the initial density data you entered is then created.  

7. Load your original parameter file again.  

8. Use the instructions in the detailed output files topic to get the detailed output timestep 

file for timestep 0 and add it to the parameter file.  

9. Proceed to enter your episodic events.  

Displaying current episodic events 

To display existing episodic events, choose the tab of the type of episodic event you would like 

to see. The episodic events are numbered in the order that they were entered. You will see the 

currently displayed episodic event and what its number is of the total (for example, "Showing 

harvest 3 of 5"). Use the backward and forward buttons to move back and forth through the 

current episodic events. On the left, you will see information about the episodic event. On the 

map to the right, the current episodic event cells are displayed in color. Untreated plot cells are 

white.  

For more on what displayed information means, see the topics on episodic event entry, below.  

Creating new episodic events 

Choose the tab of the type of episodic event you would like to create. Then click "New". A new 

window will come up where you can enter the episodic event. For more on how to enter the 

episodic event, see the topics on episodic event entry, below.  

Editing existing episodic events 

Choose the tab of the type of episodic event you would like to edit. Use the backward and 

forward buttons to navigate through the episodic events and display the one you want to edit. 

Then click "Edit". A new window will come up displaying the episodic event. Edit it as you 

wish. For more, see the topics on episodic event entry, below.  

Deleting existing episodic events 

Choose the tab of the type of episodic event you would like to delete. Use the backward and 

forward buttons to navigate through the episodic events and display the one you want to delete. 

Then click "Delete".  

Episodic events edit windows 

For more on how to enter episodic events, see the individual episodic event edit topics.  

Edit Harvest  

Edit Mortality Episode  

Edit Planting  



Edit planting diameter at 10 cm  

04-Jun-2004 02:30 PM  

Edit Harvest Window 

This window is reached from the Edit Episodic Events Window by clicking on the "Harvest" tab 

and selecting "New" or "Edit".  

This window is where you create a new harvest event or edit an existing one. Along the left 

portion of the window, you enter data about the harvest. On the map in the center, you select the 

area of the plot to which to apply your harvest. If a tree map has been entered, those trees are 

displayed on the map and the species key is to the right. (For more on tree maps and episodic 

events, see the Edit Episodic Events Window topic.)  

In this document:  

Entering data about the harvest  

Choosing the area to which to apply the harvest  

Entering data about the harvest 

Timestep. Enter the timestep in which you wish the harvest to occur. You can create more than 

one harvest per timestep.  

Species applied to. Put a checkbox next to each species to which this harvest is to apply. If a 

species is not checked, no trees of that species will be cut. You can cut the same species more 

than once in a timestep, but if the cut areas of the two harvests overlap, there is no attempt to 

consolidate them and you may not get the results you expect.  

Cut type. Select the type of cut you are performing. The cut type makes no difference to the way 

that trees are selected for harvest. Its main effect is to change the substrate composition of the 

plot. If you want to select multiple size classes for cutting, select "Partial cut".  

Cut amount type. This only applies if you have selected "Partial cut" under "Cut type". Enter 

how you intend to specify the amount to cut in each size class you want to cut. The same cut 

amount type applies to all size classes. 

¶ % of density. You intend to specify cut amounts as a percentage of total density to 

remove, from 0 to 100. The trees removed will be randomly distributed between the 

minimum and maximum diameters in the size class. For small tree populations, the 

amount actually removed may not be exactly what was entered. 

¶ Amt. density (#/ha). You intend to specify cut amounts as a number of trees per hectare 

to remove. SORTIE will calculate the actual number of trees to remove by multiplying 

this number by the area to which the harvest is applied. The trees are removed in size 

order, starting with the tallest in the size class, until the target number has been reached 

or there are no more trees in that size class. 



¶ % of basal area. You intend to specify cut amounts as a percentage of total basal area to 

remove, from 0 to 100. SORTIE will add up the basal area in the size class in the cut area 

and take the percentage in order to figure out how much to cut. SORTIE will work its 

way down the trees in the cut area in size order, removing each one that brings the 

amount of basal area removed closer to the target amount without going over. If the size 

class range and the cut area are both large, the amount of basal area removed is likely to 

be very close to the target.  

¶ Amt. basal area (m
2
/ha). You intend to specify cut amounts as an amount of basal area 

to remove, in square meters per hectare. SORTIE will calculate the actual amount of 

basal area to remove by multiplying the cut amount by the area to which the harvest is 

applied. SORTIE will work its way down the trees in the cut area in size order, removing 

each one that brings the amount of basal area removed closer to the target amount 

without going over. If the size class range and the cut area are both large, the amount of 

basal area removed is likely to be very close to the target.  

Diameter Range(s) to cut. Enter the size class ranges you are cutting. You must enter at least 

one, but in order to enter more than one, you must specify "Partial cut" under "Cut type". For 

each size class, enter the minimum and maximum DBH, and the amount to cut in that range. The 

units of amount to cut will depend on what you have entered in "Cut amount type". Cut ranges 

may not overlap.  

Choosing the area to which to apply the harvest 

To specify the plot area to which to apply the harvest, select the appropriate cells on the map. 

Cells are each 8 meters by 8 meters. Selected cells will show up in color, and unselected cells 

will be white. You can click and drag to mark out an area, or click on individual cells. Clicking 

or dragging on selected (colored) cells causes them to become unselected (white).  

07-Dec-2004 10:27 AM  

Edit Mortality Episode Window  

This window is reached from the Edit Episodic Events Window by clicking on the "Mortality 

Episodes" tab and selecting "New" or "Edit".  

This window is where you create a new planned mortality episode or edit an existing one. Along 

the left portion of the window, you enter data about the planned mortality episode. On the map in 

the center, you select the area of the plot to which to apply your planned mortality episode. If a 

tree map has been entered, those trees are displayed on the map and the species key is to the 

right. (For more on tree maps and episodic events, see the Edit Episodic Events Window topic.)  

In this document:  

Entering data about the planned mortality episode  

Choosing the area to which to apply the planned mortality episode  



Entering data about the planned mortality episode 

Timestep. Enter the timestep in which you wish the planned mortality episode to occur. You can 

create more than one planned mortality episode per timestep.  

Species applied to. Put a checkbox next to each species to which this planned mortality episode 

is to apply. If a species is not checked, no trees of that species will be killed. You can kill trees of 

the same species more than once in a timestep, but if the areas of the two planned mortality 

episodes overlap, there is no attempt to consolidate them and you may not get the results you 

expect.  

Amount of mortality type.  Enter how you intend to specify the amount of trees to kill in each 

size class to which the planned mortality episode applies. The same amount type applies to all 

size classes. 

¶ % of density. You intend to specify kill amounts as a percentage of total density, from 0 

to 100. The trees killed will be randomly distributed between the minimum and 

maximum diameters in the size class. For small tree populations, the amount actually 

killed may not be exactly what was entered. 

¶ Amt. density (#/ha). You intend to specify kill amounts as a number of trees per hectare. 

SORTIE will calculate the actual number of trees to kill by multiplying this number by 

the area to which the planned mortality episode is applied. The trees are removed in size 

order, starting with the tallest in the size class, until the target number has been reached 

or there are no more trees in that size class. 

¶ % of basal area. You intend to specify kill amounts as a percentage of total basal area, 

from 0 to 100. SORTIE will add up the basal area in the size class in the cut area and take 

the percentage in order to figure out how much to kill. SORTIE will work its way down 

the trees in the disturbed area in size order, killing each one that brings the amount of 

basal area killed closer to the target amount without going over. If the size class range 

and the disturbed area are both large, the amount of basal area killed is likely to be very 

close to the target.  

¶ Amt. basal area (m
2
/ha). You intend to specify kill amounts as an amount of basal area, 

in square meters per hectare. SORTIE will calculate the actual amount of basal area to 

kill by multiplying this number by the area to which the planned mortality episode is 

applied. SORTIE will work its way down the trees in the disturbed area in size order, 

killing each one that brings the amount of basal area killed closer to the target amount 

without going over. If the size class range and the disturbed area are both large, the 

amount of basal area killed is likely to be very close to the target.  

Diameter Range(s) to kill. Enter the size class ranges you are killing. You must enter at least 

one. For each size class, enter the minimum and maximum DBH, and the amount to kill in that 

range. The units of amount to kill will depend on what you have entered in "Amount of mortality 

type". Kill ranges may not overlap.  

Choosing the area to which to apply the planned mortality episode 



To specify the plot area to which to apply the planned mortality episode, select the appropriate 

cells on the map. Cells are each 8 meters by 8 meters. Selected cells will show up in color, and 

unselected cells will be white. You can click and drag to mark out an area, or click on individual 

cells. Clicking or dragging on selected (colored) cells causes them to become unselected (white).  

07-Dec-2004 10:55 AM  

Edit Planting Window 

This window is reached from the Edit Episodic Events Window by clicking on the "Plantings" 

tab and selecting "New" or "Edit".  

This window is where you create a new planting event or edit an existing one. Along the left 

portion of the window, you enter data about the planting. On the map in the center, you select the 

area of the plot to which to apply your planting. If a tree map has been entered, those trees are 

displayed on the map and the species key is to the right. (For more on tree maps and episodic 

events, see the Edit Episodic Events Window topic.)  

In this document:  

Entering data about the planting  

Choosing the area to which to apply the planting  

Entering data about the planting 

Timestep. Enter the timestep in which you wish the planting to occur. You can create more than 

one planting per timestep.  

Percentage of each species. For each species, enter the percentage of total trees planted that 

should be of that species, as a value between 0 and 100. Enter zero in order to not plant a species. 

Values should add up to 100. When SORTIE plants a seedling, it compares a random number to 

these values to determine its species. This ensures a random distribution of species in the planted 

population, but it also means that, if the number of seedlings to plant is small, the actual 

percentages of each species planted may not exactly match the entered values.  

Plant spacing. Select the seedling spacing. If you select "Gridded", the seedlings are placed at a 

fixed distance from each other. If you select "Random", the seedlings are randomly scattered 

around the plant area.  

# total trees/ha. You enter this value if the "Plant spacing" is set to "Random". This is the total 

number of seedlings to plant, as a value per hectare. SORTIE determines the actual number to 

plant by multiplying this value by the planting area.  

Spacing (m). You enter this value if the "Plant spacing" is set to "Gridded". This is the distance, 

in meters, between newly planted seedlings in an 8 meter by 8 meter plot grid cell. If this 

distance is larger than 4, only one seedling per grid cell will be planted.  



Choosing the area to which to apply the planting 

To specify the plot area to which to apply the planting, select the appropriate cells on the map. 

Cells are each 8 meters by 8 meters. Selected cells will show up in color, and unselected cells 

will be white. You can click and drag to mark out an area, or click on individual cells. Clicking 

or dragging on selected (colored) cells causes them to become unselected (white).  

07-Dec-2004 10:26 AM  

Edit Harvest Interface Window 

This window is reached from the Edit menu by selecting "Harvest Interface". It allows you to set 

up the Harvest interface behavior.  

Path and filename of the executable: This is the full path and filename of the executable that 

SORTIE will call to perform harvests. The filename and file extension must be something that 

the operating system can recognize and treat as an executable. Be sure to provide the complete 

filename; SORTIE makes no assumptions about the file.  

Tree file that SORTIE will writ e: This is the full path and filename of the file that SORTIE 

writes each harvest timestep with the list of trees eligible to be harvested. Input the filename and 

extension as the executable expects to find it.  

Tree harvest file that the executable will write:  This is the full path and filename of the file 

that the executable writes with the list of trees to be harvested. Input the filename and extension 

as it will be written by the executable.  

How often to harvest, in years: How often SORTIE will perform the harvest process. This 

number must be a positive integer value.  

Behavior currently assigned to: This is the tree types and species to which the harvest interface 

behavior are applied. Only these trees will be written to the text file that is passed to the 

executable. Use the "Edit" button to add or remove from the list.  

File columns: The columns in the text files written by both SORTIE and the executable, in the 

order that they will appear. The text in this list matches the text in the column headers.  

Parameters file for batch run (optional): If you want SORTIE to manage input files for the 

executable when in SORTIE batch mode, this is the full path and filename of the file that 

contains the executable's input parameters for each run in the entire batch.  

Single-run parameters file for batch run (optional): If you want SORTIE to manage input 

files for the executable when in SORTIE batch mode, this is the full path and filename of the file 

that SORTIE will write with the executable's input parameters for a single run in the batch.  



Arguments to pass to the executable (optional): SORTIE will pass this string value to the 

executable when launching it.  

Tree update file that the executable will write: If extra tree data members have been created 

for the executable to control, this is the full path and filename of the file the executable will write 

with updates to these data members. If there is an update file, there must also be new tree data 

members in the New tree data members to add section.  

New tree data members to add: Extra tree data members to be created for the executable to 

control, if desired. The names can be up to 9 characters long, must not match the name of any 

existing data member, and must not contain parentheses. If there are new tree data members, 

there must also be an update file.  

24-Oct-2006 09:10 AM  

Edit diameter at 10 cm 

This window is reached through the Edit Episodic Events Window by clicking on the "Plantings" 

tab and clicking the button marked "Edit initial diameter at 10 cm."  

When planting seedlings (see more on the planting behavior or the Edit Planting Window), you 

can allow their size to default to the value in the "New seedling diameter at 10 cm" parameter of 

the tree population, or you can specify values for each species. All plantings for a run share the 

same set of values.  

For each species, enter the diameter at 10 cm value for newly planted seedlings of that species. 

Actual values will be slightly randomized around these values.  

07-Dec-2004 10:55 AM  

Output setup window 

This window is reached using the "Edit->Output options" choice on the menu of the main 

SORTIE window. It is a gateway to managing the output options for a run. What you save for 

output depends on what data you want to be available to you after the run. For more on output in 

SORTIE, including a guide on what to save, see the Output in SORTIE topic. For a list of data 

visualization options and what you need to save to use them, see the Data Visualization topic.  

Save Summary Output File (.out) 

This button opens the Summary output file setup window for saving short, or summary, output 

files. As a quick check, the text just below this button will tell you if there are currently summary 

output file save settings.  



Save Detailed Output File 

This button opens the Setup detailed output file window for saving detailed output files. As a 

quick check, the text just below this button will tell you if there are currently detailed output file 

save settings.  

 

25-Jan-2005 12:50 PM  

Setup detailed output file window 

This window is reached from the Output setup window. It is the first step in setting up a detailed 

output file. What you save for output depends on what data you want to be available to you after 

the run. For a list of data visualization options and what you need to save to use them, see the 

Data Visualization topic.  

Output file name. Enter your output file name here. You can use the "Browse" button to help 

you enter a path. If you don't use a path your file may be hard to find. Detailed output files end 

up with a ".gz.tar" extension.  

Save everything. This saves all possible data. The resulting detailed output file will probably be 

quite large. This option is handy when you are still tweaking your parameter file. You can save 

everything, run for a few timesteps, and review the data using the data visualization tools. This 

option is also a good one when you wish to have the complete state of the model at every 

timestep, perhaps to use as input to new runs.  

This option takes effect right away and cannot be canceled.  

Clear everything. Erases all detailed output settings. This option takes effect right away and 

cannot be canceled.  

Trees. Sets options for saving trees by opening the Setup tree save options window. The text just 

below this button will tell you if there are currently any tree save settings. You are not required 

to save tree data.  

Grid data layers. Sets options for saving grids by opening the Setup grid save options window. 

The text just below this button will tell you if there are currently any grid save settings. You are 

not required to save grid data.  

Set up subplots.... Sets up subplots for tree data by opening the Edit subplots window. Subplots 

are regions within the plot as a whole that will have data saved separately. You can find more 

information in the detailed output file topic. You are not required to create subplots.  
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Setup tree save options window 

For more on the different tree types, see the trees topic. For more on the data available to save, 

see the tree data member list topic. For more on saving live vs. dead trees, see the output topic.  

This window is reached from the Setup detailed output file window. It allows you to choose 

options for tree data for a detailed output file. What you save for output depends on what data 

you want to be available to you after the run. For a list of data visualization options and what you 

need to save to use them, see the Data Visualization topic.  

There are four tabs at the top of the window, one each for seedlings, saplings, adults, and snags. 

For each of these tree types, you choose each piece of data that you want to save, and how often 

you want to save it. Some of the data always apply and will always be available. Other types of 

data only exist when certain behaviors that need them have been chosen for the current run. Each 

piece of data may not be available for all species. The window will sort out and ignore any 

invalid combination.  

You can work through the process below as many times as you like until you have your settings 

the way you want them.  

Select one or more species. Begin here by choosing the species of the data you want to save. 

You can Ctrl + click to select multiple species at once.  

For each tree save. For the species that you have selected, click on what you want to save for 

each tree of that species. You can Ctrl + click to select multiple data at once.  

Save every X timesteps. Choose how often, in timesteps, you want to save the data. The number 

1 saves every timestep. The number 0 saves only the first and last timesteps. Any other number 

X saves data every X timesteps.  

Add. Use the Add button once you have chosen your data and how often you wish to save it.  

What's being saved. This is a list of all of the save settings that are currently set up for this tree 

type. If it is not displayed here, it won't be saved.  

Remove. If you would like to erase a setting, select it in the "What's being saved" box and click 

"Remove".  

 

25-Jan-2005 12:52 PM  

Set up grid save options 



This window is reached from the Setup detailed output file window. It allows you to choose 

options for grid data for a detailed output file. Each grid has different data associated with it, so 

you must choose them separately. You choose each piece of data you want to save, and how 

often you want to save it. You can work through the process below as many times as you like 

until you have your settings the way you want them. What you save for output depends on what 

data you want to be available to you after the run. For a list of data visualization options and 

what you need to save to use them, see the Data Visualization topic.  

Select a grid. Choose one of the current run's active grids from this drop-down list. The grids 

that appear in that list depends on the list of behaviors for this run (editable using the Edit 

simulation flow window). If none of the behaviors with which a grid is associated are enabled, 

then the grid won't show up in the list.  

Save every X timesteps. Choose how often, in timesteps, you want to save this grid's data. The 

number 1 saves every timestep. The number 0 saves only the first and last timesteps. Any other 

number X saves data every X timesteps.  

For this grid save. Choose the data to save for this grid. Ctrl + click to select multiple items. For 

an explanation of what each grid's data is, see the individual grid documentation.  

Add. Use the Add button once you have chosen your data and how often you wish to save it.  

What's being saved. This is a list of all of the save settings that are currently set up for all grids.  

Remove. If you would like to erase a setting, select it in the "What's being saved" box and click 

"Remove".  
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Summary output file setup window 

This window is reached from the Output setup window. It allows you to set options for a 

summary output file. Only one of these files may be saved per run. What you save for output 

depends on what data you want to be available to you after the run. For a list of data visualization 

options and what you need to save to use them, see the Data Visualization topic.  

Output File Name. Enter your output file name here, or choose the "Browse" button to navigate 

to a path. If you do not enter a path, the file may be hard to find after the run. The extension that 

will be added, if you haven't added it already, is ".out".  

Set up subplots.... Opens the Edit Subplots window.  

The other options allow you to choose saving options for different types (life history stages) of 

both living and dead trees. For the definition of seedling, sapling, adult, and snag, and the 



difference between living and dead trees, see the trees and output topics. If you choose 

information for dead trees, you must select which mortality reasons you are interested in. If you 

do not save information for a particular mortality reason, it will not show up in the output even 

though there may be trees that died for that reason. All mortality reasons are always listed, 

although a particular run may not kill trees for that reason. Check the documentation for your 

chosen disturbance behaviors and mortality behaviors for more information on which codes will 

apply to your run.  

Save absolute density. Saves the density of trees of each species of that type, in number per 

hectare.  

Save relative density. Saves the density of trees of each species of that type, as a proportion of 

total tree density for that type.  

Save absolute basal area. Saves the amount of basal area of trees of each species of that type, in 

square meters per hectare.  

Save relative basal area. Saves the amount of basal area of trees of each species of that type, as 

a proportion of total tree basal area for that type.  

Select all. Selects all check marks for both live and dead trees.  

Select all. Selects all check marks for both live and dead trees.  
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Edit Subplots Window 

You reach this window by clicking the "Set up subplots..." button on either the Summary output 

file setup window or the Setup detailed output file window. This window allows you to define 

subplots for output. Subplots are subareas of the plot for which statistics will be tracked 

separately. They can be as small as a single plot grid cell or as large as the entire plot. They do 

not have to be continuous in area - you could define several separate patches and put them 

together in a single subplot. You can define up to five separate subplots. Subplots can overlap.  

In the center of the window is a map displaying the subplots. At the right is the legend for any 

tree map trees which may exist. Along the left panel of the window, you will see a space for the 

names of five subplots. The colored squares indicate in what color that subplot will show up on 

the map in the center of the window. At the bottom left are some controls for displaying 

additional useful information that may help you in defining your subplots.  

Defining a subplot 



Begin by clicking the radio button for the subplot you want to define (for instance, "Subplot # 

1"). Type a name for this subplot. Then choose the squares on the map which define the subplot's 

area. You can click single squares, or click and drag to select a rectangle. You can unselect a 

square by clicking it again. The selected cells will show up in the current subplot's color. 

Everything you click on the map is assumed to apply to the subplot that is currently selected, 

until you select a new one.  

If two subplots overlap, only one of the subplot's colors will show up (the one with the greater 

number). The hidden subplot still exists; it is okay for subplots to overlap. However, the entire 

map is still active even for a subplot that is partly covered up. Say you select a subplot and then 

click cells that are covered by a subplot with a higher number. Your clicks are still selecting and 

de-selecting cells for the subplot with the lower number, but you won't be able to see your 

selections because the subplot with the higher number is covering them up. To avoid mistakes, 

you should completely finish each subplot before creating a new one, especially if their areas 

will overlap. If you need to make changes to a partially hidden subplot, you might want to erase 

the higher subplot areas and then put them back in when you're done.  

If you are setting up both summary and detailed output, and you want to use the same subplots 

for both, there is a button to copy subplots already defined for the other file type to the current 

file type.  

Displaying additional information 

Subplots are often used to analyze the effects of specific episodic events such as silvicultural 

treatments. (To input episodic events, use the Edit Episodic Events Window.) To help you with 

this, the subplots window will display episodic events for you on the map. You can display 

harvest, planned mortality episodes, and planting events. You scroll through the events in the 

same order in which they were created in the edit windows. The button colors match the colors in 

which the events will display on the map. Note that subplots will cover up episodic events that 

have the same area, and episodic events may cover each other as well. If you are having trouble 

seeing an episodic event, use the buttons to set all the other episodic events to display the event 

number 0.  
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Model menu 

Run. Runs the model with the currently loaded parameter file. A file must be complete and all 

data in it valid if the run is to succeed, so the file will be validated before the run occurs. You 

will get an error message if there is something wrong with the parameter file. If there are 

unsaved changes to the current file, a temporary file is written so that the model runs with those 

changes included. Keep an eye on the status bar at the bottom of the SORTIE screen. It will 

display the status messages from the running model.  



Run Batch... Allows you to select a batch file and then run the batch. You can read more about 

batch runs here. You create batch setup files using the batch file setup window. You can run 

batch files without having a parameter file loaded.  

Pause. If there is a run in progress, you can pause it with this option. You can resume the run by 

choosing "Run" again. This does not apply to batch runs. They cannot be paused, only stopped.  

Stop run. If there is a run in progress, this will stop it.  
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Help menu 

Contents. Accesses the SORTIE help.  

Trees 

In this document:  

Tree life history stages  

Tree life history stage transitioning - growth and death  

Tree organization  

Tree population initial conditions - densities and maps  

Tree parameters  

The basic unit of data in the model is the tree. Each tree is a discrete individual with a location in 

space and attributes which describe its size and shape. More information about how tree size is 

measured and how different aspects of tree shape are calculated can be found in the Allometry 

topic. In addition, a tree may carry data added to it by Behaviors to help simulate different 

processes. 

Tree life history stages 

Tree life history stage (also referred to as tree type), along with species, is the basic way to 

classify trees. When you set up behaviors for a run, you tell each behavior which trees to act on 

by species and type. There is support for seven tree life history stages in the model: 

¶ Seed. The seed life history stage is currently not used by any behavior, but is available if 

there is a need to model seeds as individuals. 

¶ Seedling. Seedlings are defined as trees less than the height set in the parameter Max 

Seedling Height (meters) (normally 1.35 meters, thus seedlings have no DBH). Their 

primary size measurement is the diameter at 10 cm height. 



¶ Sapling. Saplings are defined as having a DBH greater than 0 and less than the Minimum 

adult DBH defined in the tree parameters. Seedlings and saplings are sometimes referred 

to collectively as "juveniles". 

¶ Adult.  Adults are defined as having a DBH equal to or greater than the Minimum adult 

DBH defined in the tree parameters. 

¶ Stump. Stumps are saplings or adults that have been cut by the Harvest behavior. Stumps 

exist only for the timestep in which they were created, and then disappear. 

¶ Snag. Snags are standing dead trees. They can be produced when saplings and adults die 

due to normal tree mortality or a disturbance event, such as disease. Only adult trees 

become snags. See below for more on how trees become snags.  

¶ Woody debris. Woody debris comes from fallen snags. Currently, no behavior uses 

woody debris and it is not actually created. 

Tree life history stage transitioning - growth and death 

Trees transition between life history stages as they grow. When a seedling reaches the maximum 

height set for its species, it becomes a sapling. The diam10 value is converted to a DBH value, 

which is then used to calculate the rest of the sapling's new dimensions. Since height is re-

calculated with a different equation and input parameters, there may be a discontinuity in height 

values right around the seedling/sapling transition point. If a species uses different allometric 

relationships for its saplings and adults, another discontinuity may occur at the time of this 

transition as well. For more on the allometric relationships and how they are calculated, see the 

Allometry topic. (The automatic updating of these allometric relationships during the growth 

phase can be overridden. For more, see the Growth behaviors topic.)  

Death also produces tree life history stage transitions. Behaviors can request to a tree population 

that a tree be killed. How the tree population responds to this request depends on the type of tree, 

the reason for death, and the type of run. The reasons why a tree is killed are natural causes, 

harvest, insects, fire, and disease (there may not be behaviors set up to create tree death for all of 

these reasons). Check the documentation for your chosen disturbance behaviors and mortality 

behaviors for more information on which codes will apply to your run.  

There are life history stages for dead trees, but a run may not be set up to handle them. The tree 

population takes this into account. It examines the run to see if any behaviors directly deal with 

stumps and snags. If either is the case, the run is classified as "stump aware" and/or "snag 

aware".  

Here's what happens to a tree to be killed in different situations:  

¶ If a tree is a seedling, it is deleted from memory no matter why it died.  

¶ If a tree is a sapling or adult killed in a harvest, and the run is "stump aware", the tree is 

converted to a stump.  

¶ Saplings killed for any other reason, or by harvest in a run that is not "stump aware", are 

deleted from memory.  

¶ If the tree is an adult killed by harvest and the run is not "stump aware", it is deleted from 

memory.  



¶ If the tree is an adult killed for any reason other than harvest, and the run is "snag aware", 

the tree is converted to a snag.  

¶ If the tree is an adult killed for any reason other than harvest, and the run is NOT "snag 

aware", the tree is removed from memory.  

¶ If the tree is already a snag, it is removed from memory.  

You can include information on dead trees in output files. For the purposes of output, dead trees 

are those which have been removed from memory and are no longer interacting with the model 

in any way. In this case, a snag is considered alive, although a tree that produced a snag will 

show up in output mortality records in the timestep in which it died to become a snag. Then the 

snag would show up again when it was finally removed from the model.  

Tree organization 

Trees are organized by location and size in what is called the tree population. The tree population 

indexes trees into 8 m by 8 m areas, lined up by height. The population acts as a librarian for 

behaviors that wish to find certain sets of trees upon which to act. 

Tree population initial conditions - densities and maps 

When setting up a simulation, a key part is to define the initial tree population. There are two 

ways to add trees at the beginning of the run, and they can be used together or separately. The 

first is to ask the model to create trees for you by describing a particular pattern of densities by 

species and size range (size class). You define size classes in the Tree setup window, and enter 

densities in the Parameters window. The second way is to directly list a particular set of trees in a 

tree map within the parameter file.  

Tree maps are lists of particular trees. You can add one or more maps to your parameter file. The 

maps can come from detailed output files from other runs, or you can make your own tab-

delimited tree maps. The preferred method of incorporating a tree map to a run is to add it 

directly into a parameter file. However, if the number of trees is very large, it may make the 

XML file too big to read. In this case, a text tree file's filename can be added to the parameter file 

instead and SORTIE can read the trees directly from the file.  

Tree parameters 

¶ Initial Densities The density of trees, in number per hectare, for that size class. Trees are 

randomly placed within the chosen size range, which starts at the value of the size class 

beneath (or 0 if there is none) and ends at the value for the current size class. The aim is 

for an even distribution. You can also set up a size class for seedlings. Seedlings set up 

this way are given a slightly randomized value of "New seedling diameter at 10 cm", 

below. You can further specify seedling initial densities using the seedling height class 

parameters. You can set up size classes in the Tree setup window. 

¶ Initial Density (#/ha) - Seedling Height Class 1 Number of seedlings per hectare to 

create in the first seedling height class (not required). The lower bound of this class is 0 



cm and the upper bound is the value in the Seedling Height Class 1 Upper Bound, in 

cm parameter. 

¶ Initial Density (#/ha) - Seedling Height Class 2 Number of seedlings per hectare to 

create in the second seedling height class (not required). The lower bound of this class is 

the value in the Seedling Height Class 1 Upper Bound, in cm parameter and the upper 

bound is the value in the Seedling Height Class 2 Upper Bound, in cm parameter. 

¶ Initial Density (#/ha) - Seedling Height Class 3 Number of seedlings per hectare to 

create in the third seedling height class (not required). The lower bound of this class is 

the value in the Seedling Height Class 2 Upper Bound, in cm parameter and the upper 

bound is 135 cm (the tallest possible seedling height). 

¶ Minimum Adult DBH  The minimum DBH at which trees are considered adults. (See 

more about tree life history stages, above.) 

¶ Max Seedling Height (meters) The maximum seedling height, in meters. Trees taller 

than this height are saplings. (See more about tree life history stages, above.) 

¶ New Seedling Diameter at 10 cm The average diameter at 10 cm height value for newly 

created seedlings, when another size is not specified. Actual values are randomized 

slightly around this value. 

¶ Seedling Height Class 1 Upper Bound, in cm The upper bound of the first seedling 

height class, in cm, for specifying seedling initial densities (not required). The lower 

bound of the size class is 0. 

¶ Seedling Height Class 2 Upper Bound, in cm The upper bound of the second seedling 

height class, in cm, for specifying seedling initial densities (not required). The lower 

bound of the size class is the Seedling Height Class 2 Upper Bound, in cm parameter. 

There is a third size class, whose lower bound is this parameter's value and whose upper 

bound is 135 cm. 

¶ Tree Map To Add As Text Tree maps can be added 

In addition to the values listed in the parameter window, the tree population also keeps the list of 

species and size classes. These can be edited in the Tree setup window. 
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Allometry  

In this document:  

Allometry parameters  

The "standard" crown depth and radius relationships  

The "Chapman-Richards" crown depth and radius relationships  

The non-spatial density dependent crown depth and radius relationships  

The NCI crown depth and radius relationships  

DBH - diameter at 10 cm relationship  

The "standard" diameter-height relationships  

The "linear" diameter-height relationship  



The "reverse linear" diameter-height relationship  

The "power" diameter-height relationship  

Allometry is the relationships between various aspects of a tree's size and shape. A tree may use 

different relationships for different life history stages.  

You can choose the relationship used by each life history stage of each species. These can be 

freely mixed-and-matched. Use the Edit Allometry Functions window to set the allometry 

functions.  

Definitions: DBH (diameter at breast height) is the diameter of a tree trunk at 1.35 meters above 

the ground. Diameter at 10 cm, or diam10, is the diameter of a tree trunk 10 cm above the 

ground.  

In general, crowns are modeled as cylinders, with a radius and a height. Specific behaviors may 

make different assumptions but if so they should be clearly stated in that behavior's 

documentation.  

Seedlings in SORTIE-ND do not have crowns. Saplings and adults (and, in some cases, snags) 

all use the same relationships to describe crown shape.  

Allometry parameters 

¶ Adult Linear Function Intercept  The intercept of the adult linear function for DBH and 

height. 

¶ Adult Linear Function Slope The slope of the adult linear function for DBH and height. 

¶ Adult Reverse Linear Function Intercept The intercept of the adult reverse linear 

function for DBH and height. 

¶ Adult Reverse Linear Function Slope The slope of the adult reverse linear function for 

DBH and height. 

¶ Chapman-Richards Asymptotic Crown Height The asymptotic crown depth (or 

length), in m, of the Chapman-Richards crown depth equation. 

¶ Chapman-Richards Asymptotic Crown Radius The asymptotic crown radius, in m, of 

the Chapman-Richards crown radius equation. 

¶ Chapman-Richards Crown Height Intercept The intercept of the Chapman-Richards 

crown depth equation. This represents the crown depth, in m, of the smallest possible 

sapling. 

¶ Chapman-Richards Crown Height Shape 1 (b) The first shape parameter, b, of the 

Chapman-Richards crown depth equation. 

¶ Chapman-Richards Crown Height Shape 2 (c) The second shape parameter, c, of the 

Chapman-Richards crown depth equation. 

¶ Chapman-Richards Crown Radius Intercept The intercept of the Chapman-Richards 

crown radius equation. This represents the crown radius, in m, of the smallest possible 

sapling. 

¶ Chapman-Richards Crown Radius Shape 1 (b) The first shape parameter, b, of the 

Chapman-Richards crown radius equation. 



¶ Chapman-Richards Crown Radius Shape 2 (c) The second shape parameter, c, of the 

Chapman-Richards crown radius equation. 

¶ Crown Height Exponent The exponent in the standard equation for calculating crown 

depth. 

¶ Crown Radius Exponent The exponent in the standard equation for determining the 

crown radius. 

¶ Intercept of DBH to Diameter at 10 cm Relationship The intercept of the linear 

relationsip between the DBH, in cm, and the diameter at 10 cm height, in cm, in small 

trees. Used by all species. 

¶ Maximum Tree Height, in meters The maximum tree height for a species, in meters. 

No tree, no matter what allometric function it uses, is allowed to get taller than this. Used 

by all species. 

¶ NCI Crown Depth - Alpha NCI function exponent. Used to calculate NCI crown depth. 

¶ NCI Crown Depth - Beta NCI function exponent. Used to calculate NCI crown depth. 

¶ NCI Crown Depth - Crowding Effect "n"  Crowding effect exponent. Used to calculate 

NCI crown depth. 

¶ NCI Crown Depth - Gamma NCI function exponent. Used to calculate NCI crown 

depth. 

¶ NCI Crown Depth Lambda for Species X Neighbors The competitive effect of 

neighbors of species X. Used to calculate NCI crown depth. 

¶ NCI Crown Depth - Max Potential Depth (m) The maximum possible value for crown 

depth, in m. Used to calculate NCI crown depth. 

¶ NCI Crown Depth - Max Search Distance for Neighbors (m) The maximum distance, 

in m, at which a neighboring tree has competitive effects on a target tree. Used to 

calculate NCI crown depth. 

¶ NCI Crown Depth - Minimum Neighbor DBH (cm)  The minimum DBH for trees of 

that species to compete as neighbors. Values are needed for all species. Used to calculate 

NCI crown depth. 

¶ NCI Crown Depth - Size Effect "d"  Size effect function exponent. Used to calculate 

NCI crown depth. 

¶ NCI Crown Radius - Alpha NCI function exponent. Used to calculate NCI crown 

radius. 

¶ NCI Crown Radius - Beta NCI function exponent. Used to calculate NCI crown radius. 

¶ NCI Crown Radius - Crowding Effect "n"  Crowding effect exponent. Used to 

calculate NCI crown radius. 

¶ NCI Crown Radius - Gamma NCI function exponent. Used to calculate NCI crown 

radius. 

¶ NCI Crown Radius Lambda for Species X Neighbors The competitive effect of 

neighbors of species X. Used to calculate NCI crown radius. 

¶ NCI Crown Radius - Max Potential Radius (m) The maximum possible value for 

crown radius, in m. Used to calculate NCI crown radius. 

¶ NCI Crown Radius - Max Search Distance for Neighbors (m) The maximum distance, 

in m, at which a neighboring tree has competitive effects on a target tree. Used to 

calculate NCI crown radius. 



¶ NCI Crown Radius - Minimum Neighbor DBH (cm)  The minimum DBH for trees of 

that species to compete as neighbors. Values are needed for all species. Used to calculate 

NCI crown radius. 

¶ NCI Crown Radius - Size Effect "d"  Size effect function exponent. Used to calculate 

NCI crown radius. 

¶ Non-Spatial Density Dep. Inst. Crown Height "a" The "a" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "b"  The "b" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "c"  The "c" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "d"  The "d" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "e" The "e" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "f" The "f" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "g" The "g" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "h" The "h" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "i" The "i" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Height "j"  The "j" term in the instrumental 

crown depth equation, used to calculate crown radius for the non-spatial exponential 

density dependent function. 

¶ Non-Spatial Exp. Density Dep. Crown Radius "D1" The "D1" term in the non-spatial 

exponential density dependent crown radius function. 

¶ Non-Spatial Exp. Density Dep. Crown Radius "a" The "a" term in the non-spatial 

exponential density dependent crown radius function. 

¶ Non-Spatial Exp. Density Dep. Crown Radius "b" The "b" term in the non-spatial 

exponential density dependent crown radius function. 

¶ Non-Spatial Exp. Density Dep. Crown Radius "c" The "c" term in the non-spatial 

exponential density dependent crown radius function. 

¶ Non-Spatial Exp. Density Dep. Crown Radius "d" The "d" term in the non-spatial 

exponential density dependent crown radius function. 



¶ Non-Spatial Exp. Density Dep. Crown Radius "e" The "e" term in the non-spatial 

exponential density dependent crown radius function. 

¶ Non-Spatial Exp. Density Dep. Crown Radius "f"  The "f" term in the non-spatial 

exponential density dependent crown radius function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "a" The "a" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "b" The "b" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "c" The "c" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "d" The "d" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "e" The "e" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "f" The "f" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "g" The "g" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "h" The "h" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "i" The "i" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Density Dep. Inst. Crown Radius "j" The "j" term in the instrumental 

crown radius equation, used to calculate crown depth with the non-spatial logistic density 

dependent function. 

¶ Non-Spatial Log. Density Dep. Crown Height "a" The "a" term in the non-spatial 

logistic density dependent crown depth function. 

¶ Non-Spatial Log. Density Dep. Crown Height "b" The "b" term in the non-spatial 

logistic density dependent crown depth function. 

¶ Non-Spatial Log. Density Dep. Crown Height "c" The "c" term in the non-spatial 

logistic density dependent crown depth function. 

¶ Non-Spatial Log. Density Dep. Crown Height "d" The "d" term in the non-spatial 

logistic density dependent crown depth function. 

¶ Non-Spatial Log. Density Dep. Crown Height "e"  The "e" term in the non-spatial 

logistic density dependent crown depth function. 

¶ Non-Spatial Log. Density Dep. Crown Height "f" The "f" term in the non-spatial 

logistic density dependent crown depth function. 



¶ Non-Spatial Log. Density Dep. Crown Height "g" The "g" term in the non-spatial 

logistic density dependent crown depth function. 

¶ Power Function "a"  The "a" parameter in the power function for the height-diameter 

relationship. 

¶ Power Function Exponent "b"  The exponent, or "b" parameter, in the power function 

for the height-diameter relationship. 

¶ Sapling Linear Function Intercept The intercept of the sapling linear function for DBH 

and height. 

¶ Sapling Linear Function Slope The intercept of the sapling linear function for DBH and 

height. 

¶ Sapling Reverse Linear Function Intercept The intercept of the sapling reverse linear 

function for DBH and height. 

¶ Sapling Reverse Linear Function Slope The slope of the sapling reverse linear function 

for DBH and height. 

¶ Seedling Linear Function Intercept The intercept of the seedling linear function for 

DBH and height. 

¶ Seedling Linear Function Slope The slope of the seedling linear function for DBH and 

height. 

¶ Seedling Reverse Linear Function Intercept The intercept of the seedling reverse 

linear function for DBH and height. 

¶ Seedling Reverse Linear Function Slope The slope of the seedling reverse linear 

function for DBH and height. 

¶ Slope of Asymptotic Crown Height Slope of the standard equation for determining 

crown depth. 

¶ Slope of Asymptotic Crown Radius Slope of the standard equation for determining 

crown radius. 

¶ Slope of Asymptotic Height Exponential decay term in the adult and sapling standard 

function for DBH and height. 

¶ Slope of DBH to Diameter at 10 cm Relationship The slope of the linear relationsip 

between the DBH, in cm, and the diameter at 10 cm height, in cm, in small trees. Used by 

all species. 

¶ Slope of Height-Diameter at 10 cm Relationship The slope of the seedling standard 

function for diameter at 10 cm and height. 

The "standard" crown depth and radius relationships 

Crown radius is calculated as:  

rad = C1 * DBH 
a
 

where:  

¶ rad is the crown radius, in meters 

¶ C1 is the Slope of Asymptotic Crown Radius parameter 

¶ a is the Crown Radius Exponent parameter 

¶ DBH is the tree's DBH, in cm 



Crown radius is limited to a maximum of 10 meters.  

Crown depth is calculated as  

ch = C2 * height 
b
 

where  

¶ ch is the distance from the top to the bottom of the crown cylinder, in meters 

¶ C2 is the Slope of Asymptotic Crown Height parameter 

¶ height is the tree's height in meters 

¶ b is the Crown Height Exponent parameter 

The "Chapman-Richards" crown depth and radius 

relationships 

The Chapman-Richards equation for calculating crown radius is:  

rad = i + a (1 - e 
-b * DBH

) 
c
  

where  

¶ rad is the crown radius, in meters 

¶ DBH is the tree's DBH, in cm 

¶ i is the Chapman-Richards Crown Radius Intercept parameter, which represents the 

crown radius of the smallest possible sapling 

¶ a is the Chapman-Richards Asymptotic Crown Radius parameter 

¶ b is the Chapman-Richards Crown Radius Shape 1 (b) parameter 

¶ c is the Chapman-Richards Crown Radius Shape 2 (c) parameter 

The Chapman-Richards equation for calculating crown depth is:  

ch = i + a (1 - e 
-b * H

) 
c
  

where  

¶ ch is the distance from the top to the bottom of the crown cylinder, in meters 

¶ H is the tree's height, in m 

¶ i is the Chapman-Richards Crown Height Intercept parameter, which represents the 

crown depth of the smallest possible sapling 

¶ a is the Chapman-Richards Asymptotic Crown Height parameter 

¶ b is the Chapman-Richards Crown Height Shape 1 (b) parameter 

¶ c is the Chapman-Richards Crown Height Shape 2 (c) parameter 



The non-spatial density dependent crown depth and radius 

relationships 

The density dependent equations for crown radius and crown depth use non-spatial measures of 

density to influence crown radius and crown depth. Density is measured across the plot as a 

whole, not locally (thus "non-spatial").  

In addition to the use of density variables, the density dependent equations for crown width uses 

an estimate of crown depth as a dependent variable (and vice versa). This estimated value of 

crown width and crown depth (radi and chi) used in the density dependent equations come from 

the instrumental variable equations. Calculating the instrumental variables equations avoids 

"uncoupling" the crown radius - crown depth relationship.  

The non-spatial exponential density dependent crown radius function is:  

rad = D1 * DBH 
a
 * Height 

b
 * chi 

c
 * STPH 

d
 * BAPH 

e
 * BAL 

f
 

where:  

¶ rad is the crown radius, in meters 

¶ D1 is the Non-Spatial Exp. Density Dep. Crown Radius "D1" parameter 

¶ a is the Non-Spatial Exp. Density Dep. Crown Radius "a" parameter 

¶ b is the Non-Spatial Exp. Density Dep. Crown Radius "b" parameter 

¶ c is the Non-Spatial Exp. Density Dep. Crown Radius "c" parameter 

¶ d is the Non-Spatial Exp. Density Dep. Crown Radius "d" parameter 

¶ e is the Non-Spatial Exp. Density Dep. Crown Radius "e" parameter 

¶ f is the Non-Spatial Exp. Density Dep. Crown Radius "f" parameter 

¶ DBH is the tree's DBH, in cm 

¶ Height is the tree height, in meters 

¶ chi is the instrumental crown depth of the target tree, in meters, calculated using the 

function below 

¶ STPH is number of stems per hectare of adult trees within the entire plot 

¶ BAPH is the basal area, in m
2
 per hectare, of adult trees within the entire plot 

¶ BAL is the sum of the basal area of all trees taller than the height of the target tree, in m
2
 

per hectare 

The instrumental equation for calculating chi is as follows:  

chi = a + b * DBH + c * Height + d * DBH 
2
 + e * Height 

2
 + f / DBH + g * STPH + h * BAPH 

+ i * BAL + j * (Height / DBH) 

where:  

¶ a is the Non-Spatial Density Dep. Inst. Crown Height "a" parameter 

¶ b is the Non-Spatial Density Dep. Inst. Crown Height "b" parameter 



¶ c is the Non-Spatial Density Dep. Inst. Crown Height "c" parameter 

¶ d is the Non-Spatial Density Dep. Inst. Crown Height "d" parameter 

¶ e is the Non-Spatial Density Dep. Inst. Crown Height "e" parameter 

¶ f is the Non-Spatial Density Dep. Inst. Crown Height "f"  parameter 

¶ g is the Non-Spatial Density Dep. Inst. Crown Height "g" parameter 

¶ h is the Non-Spatial Density Dep. Inst. Crown Height "h" parameter 

¶ i is the Non-Spatial Density Dep. Inst. Crown Height "i" parameter 

¶ j is the Non-Spatial Density Dep. Inst. Crown Height "j"  parameter 

¶ DBH is the tree's DBH, in cm 

¶ Height is the tree height, in meters 

¶ STPH is number of stems per hectare of adult trees within the entire plot 

¶ BAPH is the basal area, in m
2
 per hectare, of adult trees within the entire plot 

¶ BAL is the sum of the basal area of all trees taller than the height of the target tree, in m
2
 

per hectare 

The non-spatial logistic density dependent crown depth function is:  

 

where:  

¶ ch is the crown depth, in meters 

¶ height is the tree's height, in m 

¶ a is the Non-Spatial Log. Density Dep. Crown Height "a" parameter 

¶ b is the Non-Spatial Log. Density Dep. Crown Height "b" parameter 

¶ c is the Non-Spatial Log. Density Dep. Crown Height "c" parameter 

¶ d is the Non-Spatial Log. Density Dep. Crown Height "d" parameter 

¶ e is the Non-Spatial Log. Density Dep. Crown Height "e" parameter 

¶ f is the Non-Spatial Log. Density Dep. Crown Height "f" parameter 

¶ g is the Non-Spatial Log. Density Dep. Crown Height "g" parameter 

¶ DBH is the tree's DBH, in cm 

¶ radi is the instrumental crown radius of the target tree, in meters, calculated using the 

function below 

¶ STPH is number of stems per hectare of adult trees within the entire plot 

¶ BAPH is the basal area, in m
2
 per hectare, of adult trees within the entire plot 

¶ BAL is the sum of the basal area of all trees taller than the height of the target tree, in m
2
 

per hectare 

The instrumental equation for calculating radi is as follows:  

radi = a + b * DBH + c * Height + d * DBH 
2
 + e * Height 

2
 + f / DBH + g * STPH + h * 

BAPH + i * BAL + j * (Height / DBH) 

where:  

¶ a is the Non-Spatial Density Dep. Inst. Crown Radius "a" parameter 



¶ b is the Non-Spatial Density Dep. Inst. Crown Radius "b"  parameter 

¶ c is the Non-Spatial Density Dep. Inst. Crown Radius "c" parameter 

¶ d is the Non-Spatial Density Dep. Inst. Crown Radius "d" parameter 

¶ e is the Non-Spatial Density Dep. Inst. Crown Radius "e" parameter 

¶ f is the Non-Spatial Density Dep. Inst. Crown Radius "f"  parameter 

¶ g is the Non-Spatial Density Dep. Inst. Crown Radius "g" parameter 

¶ h is the Non-Spatial Density Dep. Inst. Crown Radius "h" parameter 

¶ i is the Non-Spatial Density Dep. Inst. Crown Radius "i" parameter 

¶ j is the Non-Spatial Density Dep. Inst. Crown Radius "j"  parameter 

¶ DBH is the DBH of the tree, in cm  

¶ Height is the tree height, in meters  

¶ STPH is number of stems per hectare of adult trees within the entire plot 

¶ BAPH is the basal area, in m
2
 per hectare, of adult trees within the entire plot 

¶ BAL is the sum of the basal area of all trees taller than the height of the target tree, in m
2
 

per hectare 

The NCI crown depth and radius relationships 

This calculates crown dimensions as a function of tree size and local crowding. The equations 

are the same for crown depth and crown radius, but they each have separate parameters.  

The crown dimensions are calculated as:  

CR / CD = [Max CR / Max CD] * Size Effect * Crowding Effect 

where:  

¶ CR is the crown radius, in m 

¶ CD is the crown depth, in m 

¶ Max CR is the NCI Crown Radius - Max Potential Radius (m) parameter 

¶ Max CD is the NCI Crown Depth - Max Potential Depth (m) parameter 

Size Effect is calculated as:  

SE = 1 - exp(-d * DBH) 

where: 

¶ SE is the size effect, between 0 and 1 

¶ d is either the NCI Crown Depth - Size Effect "d"  parameter or the NCI Crown 

Radius - Size Effect "d"  parameter 

¶ DBH is the tree's DBH, in cm 

Crowding Effect is calculated as:  

CE = exp(-n * NCI) 



where: 

¶ CE is the crowding effect, between 0 and 1 

¶ n is the NCI Crown Radius - Crowding Effect "n"  parameter or the NCI Crown 

Depth - Crowding Effect "n"  parameter 

¶ NCI is calculated as below 

NCI is calculated as: 

 

where: 

¶ the calculation sums over j = 1...S species and k = 1...N neighbors of each species of at 

least a DBH of NCI Crown Radius - Minimum Neighbor DBH or NCI Crown Depth 

Minimum Neighbor DBH, in cm, out to a distance of NCI Crown Radius - Max 

Search Distance for Neighbors (m) or NCI Crown Radius - Max Search Distance for 

Neighbors (m) 
¶ Ŭ is the NCI Crown Radius - Alpha parameter or the NCI Crown Depth - Alpha 

parameter  

¶ ɓ is the NCI Crown Radius - Beta parameter or the NCI Crown Depth - Beta 

parameter  

¶ ɔ is the NCI Crown Radius - Gamma parameter or the NCI Crown Depth - Gamma 

parameter  

¶ ɚik is the NCI Crown Radius Lambda for Species X Neighbors parameter or the NCI 

Crown Depth Lambda for Species X Neighbors for the target species relative to the kth 

neighbor's species 

¶ DBHjk is the DBH of the kth neighbor, in cm 

¶ DBHt is the DBH of the target tree for which to calculate crown dimensions, in cm 

¶ distanceik is distance from target to neighbor, in m 

DBH - diameter at 10 cm relationship 

Seedlings use the diameter at 10 cm as their primary indicator of size, and have no DBH. 

Saplings use both DBH and diam10. The use of both measurements by saplings helps to maintain 

continuity between the seedling and adult life history stages. Adults use only DBH.  

DBH and diam10 are related as follows:  

DBH = (diam10 * R) + I 

where  

¶ DBH is the DBH in cm 

¶ diam10 is the diameter at 10 cm height, in cm 



¶ R is the Slope of DBH to Diameter at 10 cm Relationship parameter 

¶ I is the Intercept of DBH to Diameter at 10 cm Relationship parameter 

The "standard" diameter -height relationships 

"Standard" is one of the names used to describe a set of allometric functions relating height to 

diameter. There is one for adults and saplings, and one for seedlings. These are called "standard" 

because they were the original SORTIE functions and until recently were the only choices.  

The standard sapling and adult DBH - height function is:  

height = 1.35 + (H1 - 1.35)(1 - e
-B*DBH

) 

where:  

¶ height is tree height in meters 

¶ H1 is the Maximum Tree Height, in m parameter 

¶ B is the Slope of Asymptotic Height parameter 

¶ DBH is tree DBH in cm 

In some articles, B (Slope of Asymptotic Height) is a published parameter. Other articles 

instead use H1 and another parameter, H2, which was called the DBH to height relationship. In 

this case, B can be calculated from published values as B = H2/H1.  

The standard seedling diam10 - height function is:  

height = 0.1 + 30*(1 - e
(-Ŭ * diam

10
)
) 

where:  

¶ height is tree height in meters 

¶ Ŭ is the Slope of Height-Diameter at 10 cm Relationship parameter 

¶ diam10 is tree diameter at 10 cm height, in cm 

The "linear" diameter -height relationship 

The linear diameter-height relationship is the same for all life history stages, but each stage can 

use a different set of parameter values.  

The linear diam - height function is:  

height = a + b * diam 

where:  



¶ height is tree height, in m 

¶ a is the appropriate linear intercept parameter (either Adult Linear Function Intercept , 

Sapling Linear Function Intercept, or Seedling Linear Function Intercept) 

¶ b is the appropriate linear slope parameter (either Adult Linear Function Slope, Sapling 

Linear Function Slope, or Seedling Linear Function Slope) 

¶ diam is DBH (in cm) for saplings and adults, or diam10 (in cm) for seedlings 

The "reverse linear" diameter-height relationship 

The reverse linear diameter-height relationship is the same for all life history stages, but each 

stage can use a different set of parameter values. The name comes from the fact that it is almost 

the same as the linear function, but with height and diameter switched. In other words, in the 

linear function, height is a linear function of diameter. In the reverse linear function, diameter is 

a linear function of height.  

The reverse linear diam - height function is:  

height = (diam - a) / b 

where:  

¶ height is tree height, in m 

¶ a is the appropriate reverse linear intercept parameter (either Adult Reverse Linear 

Function Intercept, Sapling Reverse Linear Function Intercept, or Seedling Reverse 

Linear Function Intercept ) 

¶ b is the appropriate reverse linear slope parameter (either Adult Reverse Linear 

Function Slope, Sapling Reverse Linear Function Slope, or Seedling Reverse Linear 

Function Slope) 

¶ diam is DBH (in cm) for saplings and adults, or diam10 (in cm) for seedlings 

The "power" diameter -height relationship 

The power diameter-height relationship relates height and diameter with a power function. Since 

it uses diameter at 10 cm, NOT DBH, it is active for saplings only.  

The power diam - height function is:  

height = a * d10 
b
 

where:  

¶ height is tree height, in m 

¶ a is the Power Function "a"  parameter 

¶ b is the Power Function Exponent "b"  parameter 

¶ d10 is diameter at 10 cm (in cm) 
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Tree data member list 

This is a list of the possible data that a tree can have. You can save this data in a detailed output 

file by using the Setup tree save options window.  

Data that is always present 

Some data are fundamental to a tree and are always available for saving. They are:  

¶ X. The coordinate of the tree, in meters, on the X axis in the SORTIE plot. 

¶ Y. The coordinate of the tree, in meters, on the Y axis in the SORTIE plot. 

¶ DBH. The diameter at breast height of a tree, in cm. This does not apply to seedlings. 

¶ Diameter at 10 cm (diam10). The tree's diameter at 10 cm height, in cm. This applies 

only to seedlings and saplings. 

¶ Height. The tree's height in meters. 

¶ Crown Radius. The tree's crown radius in meters. Note that this value is updated only on 

an as-needed basis. This means that the value may show up as -1, meaning that the tree's 

crown radius was not requested this time step. Also, this value will almost certainly 

reflect the tree's size at the beginning of the timestep, when crown dimension calculations 

are made, rather than the end of the timestep, as with the other tree dimensions. This does 

not apply to seedlings. 

¶ Crown Depth. The tree's crown depth in meters. The same warning applies as with 

crown radius. This does not apply to seedlings. 

¶ Age. The time since death, in years. Only for snags. 

Behavior-specific data 

Certain sets of behaviors require additional information about a tree. One of the ways in which 

behaviors communicate with one another is by defining new pieces of data for trees and then 

setting and reading values for those data. A piece of data created by a behavior is only attached 

to those tree species and tree types to which the behavior is applied.  

The name in parentheses is the name SORTIE uses.  

¶ Light level (Light).  Light level for the tree. This could be GLI, or percent shade (if Sail 

Light is used). This is created by any of the light behaviors except the Beer's Law light 

filter. 

¶ Diameter growth (Growth). Amount of radial growth per year in mm. This is created by 

any of the growth behaviors that increment diameter growth. 

¶ Light filter respite counter (lf_count).  Created by the Beer's law light filter behavior. It 

contains the years of respite for a new seedling from the effects of the light filter. 



¶ Rooting height (z). The height, in mm, above ground level at which a seedling is rooted. 

Created by the Beer's law light filter behavior. 

¶ Years released (ylr). The length of the current release period, in years. Created by the 

absolute growth behaviors. 

¶ Years suppressed (yls). The length of the current suppression period, in years. Created 

by the absolute growth behaviors. 

¶ Dead flag (dead). An integer flag for whether a tree has died. 0 = not dead. Created by 

any of the mortality behaviors. This is used by the dead tree remover behavior to find the 

trees it should remove. 

¶ Storm Damage Value (stm_dmg). An integer value with the damage level of a storm 

and how long it has been damaged. A value of 0 means no damage; a value starting with 

1 means medium damage; a value starting with 2 means complete damage. The digits at 

the end count how many years since the damaging event. For example, a value of 1005 is 

a tree that received medium damage 5 years ago. Created by the Storm damage applier 

behavior. 

¶ Tree Bole Volume (Bole Vol). The volume of a tree, in cubic feet. Created by the Tree 

bole volume calculator behavior. 

¶ Tree Volume (Volume). Volume of the tree, in cubic meters. Created by the Tree 

volume calculator behavior. 

¶ Tree Biomass (Biomass). Biomass of the tree, in metric tons (Mg). Created by the 

Dimension analysis behavior. 

¶ Tree Age (Tree Age). Age of the tree, in years. Created by the Tree age behavior. 

¶ Snag Decay Class (SnagDecayClass). Snag decay class. Created by the Snag Decay 

Class Dynamics behavior. 

¶ New Break Height (NewBreakHeight). Snag break height, if the break occurred this 

timestep. -1 if the snag is unbroken. Created by the Snag Decay Class Dynamics 

behavior. 

¶ Snag Old Break Height (SnagOldBreakHeight). Snag break height, if the break 

occurred in a previous timestep. -1 if the snag is unbroken.Created by the Snag Decay 

Class Dynamics behavior. 

¶ Fall (Fall). Whether a tree that has died this timestep has fallen (true), or remains 

standing as a snag (false). Created by the Snag Decay Class Dynamics behavior. 

¶ Pre-harvest growth (PreHarvGr). Growth prior to the last harvest. Created by the 

Lagged post harvest growth behaviors. 

¶ Last stochastic. The previous year's stochastic growth factor. Created by the Michaelis 

Menton with negative growth - height only behavior. 

¶ Years Infested. The number of years that a tree has been infested with insects. Created 

by the Insect Infestation behavior. 

 

Last updated: 03-Jun-2009 03:04 PM  

Behaviors 



In this document:  

Defining the scope of a behavior's actions  

Behavior order and dependencies  

Behavior data  

Links to individual behavior documentation  

Behaviors perform all the action when a simulation is running. Each behavior represents a step in 

the overall simulation. It retrieves data, manipulates it, and stores the result. Usually, a behavior 

roughly corresponds to a biological process, such as tree growth. When you define a simulation, 

the most important step is to choose which behaviors will run, to what data they will apply, and 

in what order they will run.  

Defining the scope of a behavior's actions 

Behaviors act on data to achieve a result. The data in the model is trees and grids. For those 

behaviors that act on trees, you must tell them what trees to act on. For instance, if you had a 

behavior which applied a Michaelis-Menton growth function to trees, you may tell it to act on 

saplings of species 1, 2, and 3; adults of those species may have a different growth behavior 

applied to them. The individual behavior documentation tells you how each behavior can be 

applied.  

Behaviors often have some rules about how they can be applied, but these tend to be limited in 

the interests of maximum flexibility. The model doesn't try to second-guess what you are doing 

or warn you against things that don't make sense. Therefore, it is important to carefully check the 

behavior setup yourself before starting a run. Common mistakes include applying two different 

behaviors of the same type to the same set of trees, and failing to provide a complete set of 

behaviors to a particular type of tree. These types of situations make "computer" sense, and a 

simulation can be run when they occur. However, they do not make scientific sense and 

unexpected results may occur.  

To choose which behaviors to include in the run and how to apply them, use the Model flow 

window.  

Behavior order and dependencies 

The parameter file specifies which behaviors to include in the simulation, and in which order 

they should be run. Theoretically it is possible to put behaviors in any order, but of course, most 

simulations constructed that way would not make sense. When you structure a run, the behaviors 

are placed in functional groups. To prevent nonsensical simulations, you cannot move a behavior 

outside of its functional group in the overall run order; however, you can re-order behaviors 

within the functional groups. Sometimes this will have an effect on the overall simulation 

outcome, and sometimes it won't. Refer to the documentation for individual behaviors to learn 

how run order might affect a behavior.  

Behaviors work on data in sequence. Some behaviors require that a specific step has been taken 

before they can do their job. This means that, in order to use some behaviors, you must also use 



certain other behaviors. The individual behavior documentation will tell you about its 

requirements.  

To change the order in which behaviors act, use the Model flow window.  

Behavior data 

Behaviors help define trees and grids based on the work they need to do. They will create a grid 

if they need one, or they may attach a new piece of data to the trees to which they are applied. 

Other behaviors rely on the presence of the grids and tree data members in order to read the 

results of previous behaviors and make their own calculations. For specifics on these data and 

what behaviors create them, see the list of grids that can be created and list of tree data members 

that can be added. To view this data, save a detailed output file.  

Usually, a behavior also needs settings and inputs from you to do its job. This data is included in 

the parameter file. To edit settings for behaviors, use the Parameters window. If a behavior does 

not have all of the data it requires, you will receive an error message.  

Links to individual behavior documentation 

 

Harvest and disturbance behaviors  

Light behaviors  

Growth behaviors  

Mortality behaviors  

Substrate behaviors  

Tree removal behaviors  

Disperse behaviors  

Seed predation behaviors  

Establishment behaviors  

Planting behaviors  

Analysis behaviors  
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State change behaviors 

In this document:  

State change parameters  

Precipitation Climate Change behavior  

Temperature Climate Change behavior  

State change behaviors act on the basic properties of the virtual plot being modeled.  

State change parameters 



¶ Precipitation Change - B "B" in the function for varying precipitation through time. 

Used by the Precipitation Climate Change behavior. 

¶ Precipitation Change - C "C" in the function for varying precipitation through time. 

Used by the Precipitation Climate Change behavior. 

¶ Precipitation Change - Precip Lower Bound The lower bound for allowed 

precipitation values. Used by the Precipitation Climate Change behavior. 

¶ Precipitation Change - Precip Upper Bound The upper bound for allowed precipitation 

values. Used by the Precipitation Climate Change behavior. 

¶ Temperature Change - B "B" in the function for varying temperature through time. 

Used by the Temperature Climate Change behavior. 

¶ Temperature Change - C "C" in the function for varying temperature through time. 

Used by the Temperature Climate Change behavior. 

¶ Temperature Change - Temp Lower Bound The lower bound for allowed temperature 

values. Used by the Precipitation Climate Change behavior. 

¶ Temperature Change - Temp Upper Bound The upper bound for allowed temperature 

values. Used by the Precipitation Climate Change behavior. 

Precipitation Climate Change 

This behavior changes the value of the Mean Annual Precipitation parameter of the SORTIE 

plot. This can be used to simulate the effects of climate change. If the run does not have a 

behavior that uses precipitation, this will have no effect.  

How it works 

The value for plot precipitation is a function of time elapsed since the start of the run, as follows:  

P = P1 + B * t
C
 

where:  

¶ P is the mean annual precipitation, in mm, at time t 

¶ P1 is the mean annual precipitation value at the start of the run, as assigned in the Plot 

parameters  

¶ B is the Precipitation Change - B parameter  

¶ C is the Precipitation Change - C parameter  

¶ t is the time elapsed, in years, since the start of the run  

This value is then given to the Plot object which makes it available to other behaviors in the run.  

You can set bounds on the possible precipitation values using the Precipitation Change - 

Precip Lower Bound and Precipitation Change - Precip Upper Bound parameters. Values are 

not allowed to go outside these limits.  

How to apply it 



Add this behavior to the run. You can use it alone or in addition to the Temperature Climate 

Change behavior. You do not need to assign this behavior to trees.  

Temperature Climate Change 

This behavior changes the value of the Mean Annual Temperature parameter of the SORTIE 

plot. This can be used to simulate the effects of climate change. If the run does not have a 

behavior that uses temperature, this will have no effect.  

How it works 

The value for plot temperature is a function of time elapsed since the start of the run, as follows:  

T = T1 + B * t
C
 

where:  

¶ T is the mean annual temperature, in degrees C, at time t 

¶ T1 is the mean annual temperature value at the start of the run, as assigned in the Plot 

parameters  

¶ B is the Temperature Change - B parameter  

¶ C is the Temperature Change - C parameter  

¶ t is the time elapsed, in years, since the start of the run  

This value is then given to the Plot object which makes it available to other behaviors in the run.  

You can set bounds on the possible temperature values using the Temperature Change - Temp 

Lower Bound and Temperature Change - Temp Upper Bound parameters. Values are not 

allowed to go outside these limits.  

How to apply it 

Add this behavior to the run. You can use it alone or in addition to the Precipitation Climate 

Change behavior. You do not need to assign this behavior to trees.  
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Disturbance behaviors 

Disturbance behaviors simulate different kinds of forest disruption. These behaviors cause tree 

damage and death due to a variety of processes.  



In this document:  

Disturbance parameters  

Competition Harvest  

Generalized Harvest Regime  

Harvest  

Harvest interface  

Insect Infestation  

Planned episodic mortality  

Random browse  

Storm disturbance  

Storm damage applier  

Storm damage killer  

Storm direct killer  

Selection harvest  

Windstorm  

Disturbance parameters 

Note: the Harvest and Planned episodic mortality behaviors do not have their parameters entered 

through the Parameters Window. Set up these behaviors using the Edit Episodic Events Window.  

¶ Competition Harvest: Amount of Harvest Per Species (0 - 1) Trees to harvest can be 

treated as a common pool where species identity is not a factor in selecting trees for 

harvest. In this case, all values should be set to 1.0. Otherwise, species can be harvested 

at a fixed proportion. In this case, set the proportion to harvest for each species as a value 

between 0 and 1, with all values adding up to 1. Used by the Competition Harvest 

behavior. 

¶ Competition Harvest: Amount to Harvest Amount to harvest, depending on the harvest 

type. If this is a fixed interval harvest (the value in Competition Harvest: Harvest Type 

is set to "Fixed Interval"), this is the basal area of the plot after harvesting, in m
2
/ha; if 

this is a fixed basal area threshold harvest with a fixed amount to cut ("Fixed BA Amt"), 

this is the amount of basal area to cut, in m
2
/ha; if this is a fixed basal area threshold 

harvest with proportion of total to cut ("Fixed BA %"), this is the proportion of the total 

plot's basal area to cut between 0 and 1. Used by the Competition Harvest behavior. 

¶ Competition Harvest: C The slope of the curve "C" of the competitive effect of a target 

on a neighbor of each species. Used by the Competition Harvest behavior. 

¶ Competition Harvest: D The steepness of the curve "D" of the competitive effect of a 

target on a neighbor of each species. Used by the Competition Harvest behavior. 

¶ Competition Harvest: DBH Effect of Targets (alpha) Exponent controlling the effect 

of a target's DBH on neighbors. Used by the Competition Harvest behavior. 

¶ Competition Harvest: Distance Effect of Targets (beta) Exponent controlling the 

effect of distance between target and neighbors. Used by the Competition Harvest 

behavior. 

¶ Competition Harvest: Filename for List of Harvested Trees Optional. If there is a 

value in this field, the Competition Harvest behavior will write a tab-delimited text file of 



this name with all the trees cut during the run. In batch runs this will get overwritten and 

only contain the last run's list. Used by the Competition Harvest behavior. 

¶ Competition Harvest: Fixed BA Harvest Threshold (m2/ha) For fixed basal area 

threshold harvests (the value in Competition Harvest: Harvest Type is set to either 

"Fixed BA %" or "Fixed BA Amt"), this is the amount of basal area that the plot must 

have before a harvest occurs. This value is ignored if the harvest type is "Fixed Interval". 

Used by the Competition Harvest behavior. 

¶ Competition Harvest: Fixed Interval Harvest Interval (yr)  For fixed basal area 

threshold harvests (the value in Competition Harvest: Harvest Type is set to "Fixed 

Interval"), this is the number of years between harvests. This value is ignored if the 

harvest type is "Fixed BA %" or "Fixed BA Amt". Used by the Competition Harvest 

behavior. 

¶ Competition Harvest: Harvest Type The type of harvest to perform. "Fixed BA %" 

means that there is a harvest every time the plot reaches a fixed basal area threshold, and 

the amount cut is a proportion of the total basal area; "Fixed BA Amt" means that there is 

a harvest every time the plot reaches a fixed basal area threshold, and the amount to cut is 

a fixed amount of basal area; "Fixed Interval" means that there is a harvest every X years, 

with the plot being harvested until it is cut back to a certain amount of basal area. Used 

by the Competition Harvest behavior. 

¶ Competition Harvest: Minimum DBH to Harvest  The minimum DBH, in cm, of trees 

that can be harvested. Used by the Competition Harvest behavior. 

¶ Competition Harvest: Min Years Between Fixed BA Harvests For fixed basal area 

threshold harvests (the value in Competition Harvest: Harvest Type is set to either 

"Fixed BA %" or "Fixed BA Amt"), this is the minimum number of years that must pass 

between harvests, even if the plot basal area is over the harvesting threshold. This value 

is ignored if the harvest type is "Fixed Interval". Used by the Competition Harvest 

behavior. 

¶ Competition Harvest: Maximum DBH to Harvest The maximum DBH, in cm, of trees 

that can be harvested. Used by the Competition Harvest behavior. 

¶ Competition Harvest: Max Radius of Competitive Effects (m)The maximum radius in 

meters at which a target tree of that species competitively affects other trees. Used by the 

Competition Harvest behavior. 

¶ Competition Harvest: Species i Target Lambda The competitive effect of targets of 

Species i on neighbors of every other species. Used by the Competition Harvest behavior. 

¶ Competition Harvest: Size Sensitivity (gamma) The effect of a neighbor tree's size on 

its sensitivity to competition. Used by the Competition Harvest behavior. 

¶ Competition Harvest: Target DBH Divisor The value by which target DBHs are 

divided when calculating competitive effects. This can be used to make units 

adjustments. Used by the Competition Harvest behavior. 

¶ Gen Harvest Acceptable Deviation From Cut Target The amount by which it is 

acceptable to deviate from the harvest target basal area removal without triggering a 

second harvest pass. Expressed as a proportion of the target basal area, between 0 and 1. 

Used by the Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Cut Preference "A" "A" in the function that calculates cut 

preference of individual trees. Used by the Generalized Harvest Regime behavior. 



¶ Gen Harvest Regime Cut Preference "B" "B" in the function that calculates cut 

preference of individual trees. Used by the Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Cut Preference "C" "C" in the function that calculates cut 

preference of individual trees. Used by the Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Cut Preference "Alpha" Alpha in the function that calculates cut 

preference of individual trees. Used by the Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Cut Preference "Beta" Beta in the function that calculates cut 

preference of individual trees. Used by the Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Cut Preference "Gamma" Gamma in the function that calculates 

cut preference of individual trees. Used by the Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Cut Preference "Mu"  Mu in the function that calculates cut 

preference of individual trees. Used by the Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Gamma Scale Parameter Scale parameter for the gamma 

probability distribution function. Used by the Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Harvest Probability "A" "A" term in the function that 

determines the probability that the plot will be harvested this time step. Used by the 

Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Harvest Probability "B" "B" term in the function that determines 

the probability that the plot will be harvested this time step. Used by the Generalized 

Harvest Regime behavior. 

¶ Gen Harvest Regime Harvest Probability "M"  "M" term in the function that 

determines the probability that the plot will be harvested this time step. Used by the 

Generalized Harvest Regime behavior. 

¶ Gen Harvest Regime Remove Amount "Alpha" Used by the Generalized Harvest 

Regime behavior. 

¶ Gen Harvest Regime Remove Amount "Mu" Used by the Generalized Harvest 

Regime behavior. 

¶ Insect Infestation First Timestep The timestep that an insect infestation begins. Used 

by the Insect Infestation behavior. 

¶ Insect Infestation Initial Rate The rate of infestation on the first timestep of the 

outbreak. Used by the Insect Infestation behavior. 

¶ Insect Infestation Max Rate The maximum rate of infestation. Used by the Insect 

Infestation behavior. 

¶ Insect Infestation Min DBH The minimum DBH of trees that can become infested. 

Used by the Insect Infestation behavior. 

¶ Insect Infestation X0 The time at which 0.5 of the maximum infestation rate occurs. 

Used by the Insect Infestation behavior. 

¶ Insect Infestation Xb Parameter controlling the steepness of the rise of the infestation 

rate. Used by the Insect Infestation behavior. 

¶ Minimum DBH for Storm Damage, in cm The minimum DBH for trees that can be 

damaged or killed by storms. Trees smaller than this are never damaged no matter what 

storms occur. Used by the Storm damage applier and Storm damage killer behaviors. 

¶ Number of Years Damaged Trees Take to Heal The number of years it takes a 

damaged tree to heal. After this time it is considered undamaged. Used by the Storm 

damage applier behavior. 



¶ Number of Years Storm-Damaged Snags Last The number of years snags damaged in 

storms last before disappearing. If snags are not used in a run, this is not required. Used 

by the Storm damage killer behavior. 

¶ Plot Storm Susceptibility Pattern How storm damage susceptibility varies across the 

plot. If "Uniform", then all locations in the plot have an equal susceptibility. If "Mapped", 

then a map is used to show the way locations in the plot vary in susceptibility. Used by 

the Storm disturbance behavior. 

¶ Random Browse - Annual Browse Probability (0-1) The annual probability, from 0 to 

1, of being browsed. This is the mean probability if the probability is being varied each 

timestep. Used by the Random Browse behavior. 

¶ Random Browse - Probability PDF The PDF used to vary the browse probability. 

"None" means the same probability is always used. "Normal" means that each timestep, 

for each species, a new probability is drawn from a normal distribution. Used by the 

Random Browse behavior. 

¶ Random Browse - Browse Probability Standard Deviation If the probability is being 

varied each timestep according to a normal distribution, this is the standard deviation of 

that distribution. This value is ignored if the probability is not being varied. Used by the 

Random Browse behavior. 

¶ Return Interval for Severity Storm Class 0 - 0.1 The return interval, in years, of storms 

of severity 0 - 0.1. Set this to 0 to turn off storms of this severity. Used by the Storm 

disturbance behavior. 

¶ Return Interval for Severity Storm Class 0.1 - 0.2 The return interval, in years, of 

storms of severity 0.1 - 0.2. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 

¶ Return Interval for Severity Storm Class 0.2 - 0.3 The return interval, in years, of 

storms of severity 0.2 - 0.3. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 

¶ Return Interval for Severity Storm Class 0.3 - 0.4 The return interval, in years, of 

storms of severity 0.3 - 0.4. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 

¶ Return Interval for Severity Storm Class 0.4 - 0.5 The return interval, in years, of 

storms of severity 0.4 - 0.5. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 

¶ Return Interval for Severity Storm Class 0.5 - 0.6 The return interval, in years, of 

storms of severity 0.5 - 0.6. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 

¶ Return Interval for Severity Storm Class 0.6 - 0.7 The return interval, in years, of 

storms of severity 0.6 - 0.7. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 

¶ Return Interval for Severity Storm Class 0.7 - 0.8 The return interval, in years, of 

storms of severity 0.7 - 0.8. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 

¶ Return Interval for Severity Storm Class 0.8 - 0.9 The return interval, in years, of 

storms of severity 0.8 - 0.9. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 



¶ Return Interval for Severity Storm Class 0.9 - 1.0 The return interval, in years, of 

storms of severity 0.9 - 1.0. Set this to 0 to turn off storms of this severity. Used by the 

Storm disturbance behavior. 

¶ Selection Harvest Cut Range 1 Lower DBH (cm) The lower bound of the first DBH 

cut range, in cm. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 1 Upper DBH (cm) The upper bound of the first DBH cut 

range, in cm. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 1 Target Basal Area (m2/ha) The target basal area, in 

square meters per hectare, of the first cut range. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 2 Lower DBH (cm) The lower bound of the second DBH 

cut range, in cm. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 2 Upper DBH (cm) The upper bound of the second DBH 

cut range, in cm. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 2 Target Basal Area (m2/ha) The target basal area, in 

square meters per hectare, of the second cut range. Used by the Selection harvest 

behavior. 

¶ Selection Harvest Cut Range 3 Lower DBH (cm) The lower bound of the third DBH 

cut range, in cm. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 3 Upper DBH (cm) The upper bound of the third DBH 

cut range, in cm. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 3 Target Basal Area (m2/ha) The target basal area, in 

square meters per hectare, of the third cut range. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 4 Lower DBH (cm) The lower bound of the fourth DBH 

cut range, in cm. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 4 Upper DBH (cm) The upper bound of the fourth DBH 

cut range, in cm. Used by the Selection harvest behavior. 

¶ Selection Harvest Cut Range 4 Target Basal Area (m2/ha) The target basal area, in 

square meters per hectare, of the fourth cut range. Used by the Selection harvest 

behavior. 

¶ Selection Harvest Initial Age The initial age. Used by the Selection harvest behavior. 

¶ Standard Deviation (lognormal or normal) If the Storm Damage Application 

parameter is set to "Stochastic" and the Stochastic Pattern Damage Distribution is set 

to either "Normal" or "Lognormal", this is the standard deviation used when randomizing 

storm severity across the plot. This parameter is ignored if the Storm Damage 

Application  parameter is not set to "Stochastic" and the Stochastic Pattern Damage 

Distribution  is not set to either "Normal" or "Lognormal". Used by the Storm 

disturbance behavior. 

¶ Stochastic Pattern Damage Distribution If the Storm Damage Application parameter 

is set to "Stochastic", this is the probability distribution function to use for randomizing 

storm severity across the plot. This parameter is ignored if the Storm Damage 

Application  parameter is not set to "Stochastic". Used by the Storm disturbance 

behavior. 

¶ Storm Damage Application How storm damage is applied to different locations across 

the plot. If "Deterministic", the storm's severity is applied equally to all locations. If 

"Stochastic", the storm's severity is randomized across the plot according to your chosen 

probability distribution function. Used by the Storm disturbance behavior. 



¶ Storm Damage Intercept (a) for Medium Damage The storm damage intercept 

parameter (a) for the equation calculating the probability of medium damage. Used by the 

Storm damage applier behavior. 

¶ Storm Damage Intercept (a) for Heavy Damage The storm damage intercept parameter 

(a) for the equation calculating the probability of heavy damage. Used by the Storm 

damage applier behavior. 

¶ Storm DBH Coefficient (d) The storm DBH coefficient (d) for the equations calculating 

the probability of damage. Used by the Storm damage applier behavior. 

¶ Storm Direct Killer - a The "a" value in the probability of mortality logit function. Used 

by the Storm direct killer behavior. 

¶ Storm Direct Killer - b The "b" value in the probability of mortality logit function. Used 

by the Storm direct killer behavior. 

¶ Storm Heavy Damage Survival Prob Intercept (a) The "a" value in the probability of 

survival logit function for trees with heavy damage. Used by the Storm damage killer 

behavior. 

¶ Storm Heavy Damage Survival Prob DBH Coeff. (b) The "b" value in the probability 

of survival logit function for trees with heavy damage. Used by the Storm damage killer 

behavior. 

¶ Storm Intensity Coefficient (b) The storm intensity coefficient (b) for the equations 

calculating probability of damage. Used by the Storm damage applier behavior. 

¶ Storm Medium Damage Survival Prob Intercept (a) The "a" value in the probability 

of survival logit function for trees with medium damage. Used by the Storm damage 

killer behavior. 

¶ Storm Medium Damage Survival Prob DBH Coeff. (b) The "b" value in the 

probability of survival logit function for trees with medium damage. Used by the Storm 

damage killer behavior. 

¶ Storm - Prop. Heavy Damage Dead Trees that Tip Up The proportion of those heavily 

damaged trees that are killed in the storm that tip up, as a value between 0 and 1. For how 

a tipped-up tree is treated, see the behavior description. Used by the Storm damage killer 

behavior. 

¶ Storm - Storm Cyclicity Sine Curve d Parameter that controls the cyclicity of storm 

frequency. For no cyclicity, set this value to 0. This value is part of the sine curve term 

and controls the sine amplitude. Used by the Storm disturbance behavior. 

¶ Storm - Storm Cyclicity Sine Curve f Parameter that controls the cyclicity of storm 

frequency. This value is part of the sine curve term and controls the sine frequency. Used 

by the Storm disturbance behavior. 

¶ Storm - Storm Cyclicity Sine Curve g Parameter that controls the cyclicity of storm 

frequency. This value is part of the sine curve term and controls where on the sine curve 

storms start occurring. Used by the Storm disturbance behavior. 

¶ Storm - Storm Cyclicity Trend Function Intercept (i)  Parameter that controls the trend 

of cyclicity of storm frequency. This value is part of the trend term and is the intercept of 

the function controlling the increase or decrease of overall frequency cycling. For no 

cyclicity at all, set this term to 1. For no trend in cyclicity, set this term to 0. Used by the 

Storm disturbance behavior. 

¶ Storm - Storm Cyclicity Trend Function Slope (m) Parameter that controls the trend of 

cyclicity of storm frequency. This value is part of the trend term and is the slope at which 



frequency cycling increases or decreases. For no cyclicity, or no trend in cyclicity, set 

this term to 0. Used by the Storm disturbance behavior. 

¶ Windstorm - DBH Exponent (b) The "b" value in the equation used to determine the 

mortality of an individual tree as a result of a storm. Used by the Windstorm behavior. 

¶ Windstorm - Minimum DBH for Windstorm Mortality  The minimum DBH for trees 

to be killed in storm events. Used by the Windstorm behavior. 

¶ Windstorm - Mortality Intercept (a)  The "a" value in the equation used to determine 

the mortality of an individual tree as a result of a storm. Used by the Windstorm 

behavior. 

¶ Windstorm - Sea Surface Temperature Cyclicity Period (Years) Parameter that 

controls the cyclicity of storm frequency. This value cannot be 0. Used by the Windstorm 

behavior. 

¶ Windstorm - Severity for 1 Year Return Interval Storm The severity of storms with a 

1 year return interval, as a value between 0 (no mortality) and 1 (complete devastation). 

Used by the Windstorm behavior. 

¶ Windstorm - Severity for 5 Year Return Interval Storm The severity of storms with a 

5 year return interval, as a value between 0 (no mortality) and 1 (complete devastation). 

Used by the Windstorm behavior. 

¶ Windstorm - Severity for 10 Year Return Interval Storm  The severity of storms with 

a 10 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 

¶ Windstorm - Severity for 20 Year Return Interval Storm The severity of storms with 

a 20 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 

¶ Windstorm - Severity for 40 Year Return Interval Storm  The severity of storms with 

a 40 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 

¶ Windstorm - Severity for 80 Year Return Interval Storm  The severity of storms with 

a 80 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 

¶ Windstorm - Severity for 160 Year Return Interval Storm The severity of storms 

with a 160 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 

¶ Windstorm - Severity for 320 Year Return Interval Storm The severity of storms 

with a 320 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 

¶ Windstorm - Severity for 640 Year Return Interval Storm The severity of storms 

with a 640 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 

¶ Windstorm - Severity for 1280 Year Return Interval Storm The severity of storms 

with a 1280 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 

¶ Windstorm - Severity for 2560 Year Return Interval Storm The severity of storms 

with a 2560 year return interval, as a value between 0 (no mortality) and 1 (complete 

devastation). Used by the Windstorm behavior. 



¶ Windstorm - Storm Cyclicity Sine Curve d Parameter that controls the cyclicity of 

storm frequency. For no cyclicity, set this value to 0. This value is part of the sine curve 

term and controls the sine amplitude. Used by the Windstorm behavior. 

¶ Windstorm - Storm Cyclicity Sine Curve f Parameter that controls the cyclicity of 

storm frequency. This value is part of the sine curve term and controls the sine frequency. 

Used by the Windstorm behavior. 

¶ Windstorm - Storm Cyclicity Sine Curve g Parameter that controls the cyclicity of 

storm frequency. This value is part of the sine curve term and controls where on the sine 

curve storms start occurring. Used by the Windstorm behavior. 

¶ Windstorm - Storm Cyclicity Trend Function Intercept (i)  Parameter that controls the 

trend of cyclicity of storm frequency. This value is part of the trend term and is the 

intercept of the function controlling the increase or decrease of overall frequency cycling. 

For no cyclicity at all, set this term to 1. For no trend in cyclicity, set this term to 0. Used 

by the Windstorm behavior. 

¶ Windstorm - Storm Cyclicity Trend Function Slope (m) Parameter that controls the 

trend of cyclicity of storm frequency. This value is part of the trend term and is the slope 

at which frequency cycling increases or decreases. For no cyclicity, or no trend in 

cyclicity, set this term to 0. Used by the Windstorm behavior. 

¶ Windstorm - Storm Intensity Coefficient (c) The "c" value in the equation used to 

determine the mortality of an individual tree as a result of a storm. Used by the 

Windstorm behavior. 

¶ Windstorm - Timestep to Start Storms The first timestep that storms are allowed to 

occur. Used by the Windstorm behavior. 

Competition Harvest 

Competition Harvest performs harvests in a way that preferentially removes the most 

competitive individuals in a plot. It also decides when and how much to harvest based on criteria 

you give it.  

Trees removed by this behavior will have a mortality reason code of "harvest".  

How it works 

Competition Harvest performs harvests when specific conditions are met in the plot. The amount 

harvested is also based on conditions in the plot. There are three ways to specify the timing and 

amount of harvesting. The desired method is set in the Competition Harvest: Harvest Type 

parameter. The harvest types are:  

¶ Fixed basal area threshold, cutting a specific amount of basal area. (Set the harvest type 

parameter to "Fixed BA Amt".) A harvest occurs whenever the plot's basal area exceeds a 

certain threshold, set in the Competition Harvest: Fixed BA Harvest Threshold 

(m2/ha) parameter. The same amount of basal area is harvested every time, set in the 

Competition Harvest: Amount to Harvest parameter. To make sure that harvests do 

not happen too frequently, set a minimum interval between harvests in the Competition 

Harvest: Min Years Between Fixed BA Harvests parameter. 



¶ Fixed basal area threshold, cutting a proportion of the plot basal area. (Set the harvest 

type parameter to "Fixed BA %".) This is the same as the first harvest type, except the 

amount to harvest is different. This harvest removes a set proportion of the plot's basal 

area. Set this proportion (between 0 and 1) in the Competition Harvest: Amount to 

Harvest parameter. 

¶ Fixed interval, cutting plots back to a basal area threshold. Harvests occur at a fixed 

interval, set in the Competition Harvest: Fixed Interval Harvest Interval (yr)  

parameter. The first timestep will have a harvest. Harvests remove trees until the plot 

reaches a specific amount of basal area, set in the Competition Harvest: Amount to 

Harvest parameter. 

Competition Harvest uses these criteria to determine when and how much to cut. Harvests occur 

over the the entire plot area.  

During a harvest, Competition Harvest calculates how much basal area it needs to cut. It can 

select trees without regard to species, or it can remove trees in a set ratio. Species ratio is set in 

the Competition Harvest: Amount of Harvest Per Species (0 - 1) parameter. If all values are 

set to 1, this means that species identity is ignored when selecting individuals for harvesting. 

Otherwise, the species are cut in the proportions entered. The values should add up to one. For 

example, if Species 1 is set to 0.25 and Species 2 is 0.75, then Competition Harvest will try to 

make 25% of the basal area removed come from Species 1 individuals and 75% come from 

Species 2. Of course, there are trade-offs between removing the most competitive individuals 

and making sure specific species targets are met.  

When selecting trees for harvesting, Competition Harvest removes the individuals that have the 

greatest competitive effects on their neighbors. The neighbors of an individual are all sapling and 

adult trees within the radius specified in the Competition Harvest: Max Radius of 

Competitive Effects (m) parameter. (Seedlings, snags, and dead trees never count as neighbors.) 

The competitive effect (COE) of tree i on the N neighbors surrounding it is:  

 

where:  

¶ C is the Competition Harvest: C parameter for the species of neighbor j 

¶ D is the Competition Harvest: D parameter for the species of neighbor j 

¶ Ŭ is the Competition Harvest: DBH Effect of Targets (alpha) parameter for the species 

of neighbor j 

¶ ɓ is the Competition Harvest: Distance Effect of Targets (beta) parameter for the 

species of neighbor j 

¶ ɔ is the Competition Harvest: Size Sensitivity (gamma) parameter for the species of 

neighbor j 

¶ DBHj is the DBH, in cm, of neighbor j 

¶ ɚ is the Competition Harvest: Species i Target Lambda parameter for the species of 

neighbor j, where Species i is the target's species 

¶ DBHi is the DBH, in cm, of target i 



¶ dist is the distance between target and neighbor, in meters 

Competition Harvest removes the tree with the highest COE value in the plot, then updates the 

COE of each tree in the vicinity so that the removed tree is no longer a neighbor. This process is 

repeated until the harvest cut target has been reached. If removing a tree will cause the harvest to 

overshoot its cutting target, a random number is compared to the amount of overshoot to 

determine if the tree will be removed, then harvest ends. If species are to be cut in a certain 

proportion, then separate cut targets are maintained for each species. If the highest COE 

individual is of a species whose cut target has been reached, it is not cut and Harvest 

Competition searches for the highest COE individuals of other species.  

Only trees to which you have applied the Competition Harvest behavior are considered for 

harvesting. You can only apply the behavior to saplings and adults. You can specify a size range 

to cut using the Competition Harvest: Minimum DBH to Harvest  and Competition Harvest: 

Maximum DBH to Harvest parameters.  

The Competition Harvest behavior stores how much it actually cut each timestep in the 

Competition Harvest Results grid. Additionally (and optionally), you can give the behavior a 

filename with the Competition Harvest: Filename for List of Harvested Trees parameter. If a 

filename is present, Competition Harvest will write to this file a list of the individuals harvested 

each timestep for the entire run. The file is a tab-delimited text file, with a header line, and five 

columns: X, Y, Species, DBH, and Timestep cut.  

How to apply it 

Apply this behavior to saplings and/or adults of any species.  

Generalized Harvest Regime 

This behavior can perform harvest very flexibly, depending on the parameters used. The 

behavior itself decides when harvests will occur and how much to cut based on total plot adult 

biomass, then chooses trees to cut with the help of a preference algorithm.  

Trees removed by this behavior will have a mortality reason code of "harvest".  

How it works 

The behavior begins the time step by deciding whether or not a harvest will occur. The 

probability of harvest is a function of total plot adult biomass, as follows:  

 

where: 

¶ P is the probability that the plot will be harvested this time step 



¶ Bio is the total plot adult biomass, in Mg/ha, as calculated by the Dimension analysis 

behavior 

¶ a is the Gen Harvest Regime Harvest Probability "A" parameter 

¶ m is the Gen Harvest Regime Harvest Probability "M"  parameter 

¶ b is the Gen Harvest Regime Harvest Probability "B" parameter 

A random number is compared to this probability to decide whether or not harvest will occur. 

The frequency of harvest in previous time steps is not take into account.  

If harvest is to occur, the percentage of adult basal area to remove is calculated as follows:  

 

where: 

¶ BAR is the mean percent of total plot adult basal area to remove, between 0 and 100 

¶ Bio is the total plot adult biomass, in Mg/ha, as calculated by the Dimension analysis 

behavior 

¶ Ŭ is the Gen Harvest Regime Remove Amount "Alpha" parameter 

¶ ɛ is the Gen Harvest Regime Remove Amount "Mu" parameter 

Note that the BAR is the mean removal rate. This value is used, along with the Gen Harvest 

Regime Gamma Scale Parameter, in a draw on the gamma distribution in order to get the 

actual target removal rate.  

The plot biomass in the equations above is the total adult biomass for all species. All species 

must participate in harvest, and only adults are counted and cut.  

Once a basal area removal target has been established, the individuals to cut must be selected. A 

preference function determines the probability that an individual will be cut, as follows:  

 

where: 

¶ Pi is the probability that individual i will be cut 

¶ Ŭ i is the Gen Harvest Regime Cut Preference "Alpha" parameter for the species of 

individual i 

¶ ɓ i is the Gen Harvest Regime Cut Preference "Beta" parameter for the species of 

individual i 

¶ ɔ i is the Gen Harvest Regime Cut Preference "Gamma" parameter for the species of 

individual i 

¶ ɛ i is the Gen Harvest Regime Cut Preference "Mu" parameter for the species of 

individual i 

¶ BAR is the percent of total adult basal area to remove, between 0 and 100 



¶ DBH is the individual's DBH 

The term ů is:  

ů = a + b * BAR 
c
 

where: 

¶ a is the Gen Harvest Regime Cut Preference "A" parameter 

¶ b is the Gen Harvest Regime Cut Preference "B" parameter 

¶ c is the Gen Harvest Regime Cut Preference "C" parameter 

¶ BAR is the percent of total adult basal area to remove, between 0 and 100 

An individual's probability of removal is compared with a random number to determine if that 

individual is cut.  

The preference function takes into account the target basal area removal rate of the plot. 

However, the function shape does not necessarily produce a mean removal probability equal to 

that of the target removal rate, particularly near 0 and 100. If you wish, the behavior can refine 

the probabilities on a second pass to get closer to the target. You can set a tolerance using the 

Gen Harvest Acceptable Deviation From Cut Target parameter. This is expressed as a 

proportion of the removal rate, between 0 and 1. So a value of 0.1 allows first-pass acceptable 

deviation of 10 percent from the target. If the actual removal rate falls outside this limit, the 

function adjusts all preferences by a correction factor and re-evaluates individual cut decisions. 

No more than two passes will be made, even if the second pass does not achieve a removal rate 

within the tolerance. Setting a high tolerance such that a second pass is not often needed 

eliminates a lot of calculations and will allow a run to be faster.  

How to apply it 

Apply this behavior to the adults of all species. You must also apply the Dimension analysis 

behavior to the same trees.  

Harvest 

Trees removed by this behavior will have a mortality reason code of "harvest".  

How it works 

SORTIE can implement complex silvicultural treatments. Harvest events are defined by species, 

timestep, amount to remove, type of cut, and area of the plot. You can define as many harvest 

events as you wish. For information on planting new seedlings, see the Planting behaviors topic.  

There are three types of harvest: gap cut, partial cut, and clear cut. The primary function of 

entering the harvest type is to control substrate composition after the harvest occurs. In a partial 

cut harvest, though, you have more flexibility in choosing which trees are cut. You can define up 



to four size classes, and specify the amount of trees to remove in one of four ways: as a 

percentage of total basal area, as an absolute amount of basal area, as a percentage of total tree 

density, or as an absolute amount of tree density. Trees of any size except seedlings can be cut.  

The Harvest behavior selects the trees to remove in the same way for all three harvest types. 

When it is determining which trees to remove, it starts by finding the largest tree in the area of 

the plot affected by the harvest. It works its way through the trees from largest to smallest, 

assessing whether to cut each one until it either runs out of trees or reaches its cut target. This 

process preferentially removes the largest trees in each size range, unless the harvest is a 

percentage of density cut, in which case all trees in the target size ranges have an equal 

probability of being cut. If Harvest is cutting a percentage of basal area or an absolute amount of 

basal area, it will only cut a tree if its basal area will not cause the total to be more than the 

target. This means that, for basal-area-defined cuts, the Harvest behavior may skip some bigger 

trees and cut smaller ones in order to more exactly cut its target. Each species is cut separately. 

So, a request to remove 20% of three species will remove 20% of each of them, no matter what 

their relative proportions to each other.  

Trees that are harvested are removed immediately. When light is calculated for that timestep, 

gaps opened up by the harvest will be visible. If there are behaviors which apply to stumps, a 

stump is created for each logged tree. Otherwise, the tree completely disappears.  

The actual amount of tree harvest may not be exactly what was specified, since the Harvest 

behavior can't remove part of a tree to get the numbers right. The behavior stores how much it 

actually cut each timestep in the Harvest Results grid. To optimize the accuracy of the Harvest 

behavior, use larger cut ranges and high proportions of the plot area to make sure there is a big 

pool of trees to choose from.  

How to apply it 

To add harvesting to a SORTIE run, use the Edit Episodic Events Window.  

Insect Infestation 

This behavior simulates an insect outbreak. It chooses and marks affected trees, allowing other 

behaviors to make use of this information. The number of affected trees is a function of time 

since infestation began. The infestation has no spatial pattern.  

This behavior only chooses trees for infestation. It does not kill them or alter their dynamics in 

any way. Other behaviors may take advantage of the infestation status information of trees.  

How it works 

The proportion of trees of a particular species infested as a function of time is as follows:  

 



where:  

¶ P is the proportion of the eligible tree population infested. 

¶ I is the Insect Infestation Initial Rate parameter, as a value between 0 and 1. This is the 

function intercept, or the infestation rate at the first timestep of infestation.  

¶ Max is the Insect Infestation Max Rate parameter, as a value between 0 and 1. This is 

the maximum infestation rate that will occur regardless of how long the infestation lasts. 

¶ T is the time, in years, since the start of the infestation. 

¶ X0 is the Insect Infestation X0 parameter. This is the time at which half of the maximum 

infestation rate is reached. 

¶ Xb is the Insect Infestation Xb  parameter. This controls the steepness of the rise of the 

curve. 

You choose when an infestation begins with the Insect Infestation First Timestep parameter. 

The only way that an infestation ends is if there are no more infested trees in the plot.  

You can set a minimum DBH of infestation, using the Insect Infestation Min DBH parameter.  

The proportion of trees infested at time T does not depend on additions to or subtractions from 

the pool of eligible trees. Each timestep, the number of infested trees of each species is counted 

and additional trees are randomly selected for new infestation until approximately the right 

number are infested. If for some reason there are more trees infested than there should be at that 

time, no additional trees are infested.  

When selecting trees for infestation, the location of the trees is not considered. It is assumed that 

all trees have an equal chance of becoming infested no matter where they are in the plot. This 

behavior uses a tree data member called "Years Infested" to track which trees are infested and 

how long they have been so.  

How to apply it 

Apply this behavior to saplings and/or adults of any species.  

Episodic Mortality  

Trees removed by this behavior will have a mortality reason code of "disease".  

How it works 

The Episodic Mortality behavior allows you to replicate tree-killing events with the same level of 

control you have when defining Harvest events. A planned mortality episode can simulate 

disease, an insect outbreak, fire, or the like. The main difference between Harvest and Episodic 

Mortality is that the Episodic Mortality behavior can create snags, or standing dead trees. A large 

snag proportion can significantly affect the light and substrate dynamics of a SORTIE run.  



Defining a mortality episode is like defining a partial cut harvest. (Mortality episodes have no 

automatic impact on substrate dynamics like harvest events do, although the newly dead trees 

may be a source of harvest input.) You can define up to four size classes, and specify the amount 

of trees to kill in one of four ways: as a percentage of total basal area, as an absolute amount of 

basal area, as a percentage of total tree density, or as an absolute amount of tree density. Trees of 

any size except seedlings can be cut.  

When the Episodic Mortality behavior is determining which trees to remove, it starts by finding 

the largest tree in the area of the plot affected by the mortality episode. It works its way through 

the trees from largest to smallest, assessing whether to kill each one until it either runs out of 

trees or reaches its cut target. This process preferentially removes the largest trees in each size 

range, unless the event is defined by a percentage of density, in which case all trees in the target 

size ranges have an equal probability of being killed. If Episodic Mortality is removing a 

percentage of basal area or an absolute amount of basal area, it will only kill a tree if its basal 

area will not cause the total to be more than the target. This means that, for basal-area-defined 

cuts, the behavior may skip some bigger trees and cut smaller ones in order to more exactly cut 

its target. Each species is cut separately. So, a request to remove 20% of three species will 

remove 20% of each of them, no matter what their relative proportions to each other.  

What happens to dead trees depends on the rest of the run. If there are other behaviors in the run 

that deal directly with snags or create them, then the run is "snag-aware". In this case, all adult 

trees killed are turned into snags (saplings never become snags). If the run is not "snag-aware", 

then the trees are marked as dead. When/if the dead tree remover behavior runs, the dead trees 

will be removed at that time. These dead trees are available as input to Substrate.  

The actual amount of trees killed may not be exactly what was specified, since the Episodic 

Mortality behavior can't remove part of a tree to get the numbers right. The behavior stores how 

much it actually cut each timestep in the Mortality Episode Results grid. To optimize the 

accuracy of the behavior, use larger kill ranges and high proportions of the plot area to make sure 

there is a big pool of trees to choose from.  

How to apply it 

To define planned mortality episodes, use the Edit Episodic Events Window.  

Storm disturbance 

This behavior simulates the effects of wind damage from storms. Its function is to assess whether 

or not storms have occurred in the current timestep, and if they have, how much damage they 

have caused. This behavior does not actually cause any trees to be damaged; that is the function 

of the Storm damage applier behavior.  

How it works 

There are two ways storms can occur: randomly according to a storm regime of your choosing, 

or scheduled at certain timesteps. Both methods can be used together.  



Random storms according to a storm regime 
Storm severity is assessed on a scale from 0 (no damage) to 1 (total damage). This interval of 

storm severity values is subdivided into ten storm severity classes. You assign each storm 

severity class a return interval. The reciprocal of the return interval gives the annual probability 

of each type of storm.  

The overall frequency of storms can remain constant, or it can change through time. It has been 

reported in Goldenburg et al 2001 that storm activity in the North Atlantic cycles along with sea 

surface temperature. This behavior can thus change the storm frequency over time, using either a 

sinusoidal pattern, a constant linear change, or both together. In the figure below, curve 1 is a 

basic sine wave. Curve 2 has a sinusoidal pattern plus an upwards trend.  

 

The actual probability of an individual storm that takes place in a storm regime with a cyclical 

frequency is:  

P'(Fi) = P(Fi) * ([d * sin( ˊ * (x-g) / (2f) )] + [mx + i]) 

 

Note that the new probability is a baseline probability, P(Fi), multiplied by a value that adjusts 

the probability according to where the model is at the given time in the frequency cycle. The 

frequency cycle multiplier is itself made up of two terms added together. The first term is the 

sine curve cycling, and the second term is the overall trend upwards or downwards.  

Terms in the equation:  

¶ P'(Fi) is this timestep's annual probability of a storm of the ith return interval, adjusted 

according to the frequency cyclicity 

¶ P(Fi) is the baseline probability of a storm of the ith return interval; that is, the reciprocal 

of the values specified in the Return Interval for Severity Storm Class X parameters 

¶ x = 4 * t / Sr, where t is the number of years since the run started and Sr is the Storm - 

Sea Surface Temperature Cyclicity Period (Years) parameter 

¶ d is the Storm - Storm Cyclicity Sine Curve d parameter, which controls the sine 

curve's amplitude 

¶ f is the Storm - Storm Cyclicity Sine Curve f parameter, which controls the sine curve's 

frequency 

¶ g is the Storm - Storm Cyclicity Sine Curve g parameter, which controls where on the 

sine curve storms start occurring 

¶ m is the Storm - Storm Cyclicity Trend Function Slope (m) parameter 

¶ i is the Storm - Storm Cyclicity Trend Function Intercept (i)  parameter 

To turn off all cyclicity and use constant storm probabilities, set Storm - Storm Cyclicity Sine 

Curve d to 0, Storm - Storm Cyclicity Trend Function Slope (m) to 0, and Storm - Storm 

Cyclicity Trend Function Intercept (i)  to 1. (The other values are unimportant.) To use only 

the sine portion with no trend line, set both Storm - Storm Cyclicity Trend Function Slope (m) 



and Storm - Storm Cyclicity Trend Function Intercept (i)  to 0. To use only the trend portion, 

set Storm - Storm Cyclicity Sine Curve d to 0.  

To decide whether storms occur, the behavior compares a random number to the annual 

probability of each storm severity class. For timesteps that are longer than one year, the behavior 

repeats the random number test for each year in the timestep. This process is repeated for each 

storm severity class separately. This means that multiple storms can occur in a single timestep, 

and if the timestep is longer than one year, there can be multiple storms in the same severity 

class.  

Scheduled storms 
You can also schedule storms to occur at certain timesteps. Use the Edit Scheduled Storms 

window to do this. You specify the year (NOT the timestep) you want the storm to occur, and a 

minimum and maximum severity for each. The actual storm severity will be a random number 

between the maximum and minimum. You can schedule as many as you want, including multiple 

storms per timestep. If there is also a storm regime present (non-zero values for the return 

intervals), those storms can also occur. The storm regime storms can also happen between 

scheduled storms.  

If a storm occurs, the behavior calculates the amount of damage that occurs. A storm's damage 

index (severity) is randomly chosen within the boundaries of its severity class. The damage is 

stored in a grid called Storm Damage. The final output of the behavior is a map of storm damage 

(severity) across the plot, as an index between 0 and 1. If multiple storms occur, each storm's 

severity is recorded separately.  

The way storm damage is calculated depends on two things: the pattern of storm susceptibility 

across the plot (entered in the Plot Storm Susceptibility Pattern parameter), and the method of 

storm damage application (entered in the Storm Damage Application parameter). Storm 

susceptibility is measured on a scale from 0 (not susceptible to damage) to > 1 (highly 

susceptible to damage). The pattern of storm susceptibility can be either "Uniform", meaning all 

locations within the plot have a susceptibility of 1, or "Mapped", meaning that you will provide a 

map with a susceptibility for each location in a grid called Storm Susceptibility. The method of 

storm damage application can be either "Deterministic", meaning that each location receives the 

storm's severity index, or "Stochastic", meaning that the storm's severity index provides a mean 

around which individual location severities are randomized.  

There are two possible probability distribution functions for stochastic damage application: 

normal and lognormal.  

The normal distribution is:  

 

where ů is the function standard deviation. Mean is zero in this equation; the final value is 

reached by adding the function result to the mean.  



The lognormal distribution is:  

 

where ɕ is the function mean and ů is the standard deviation.  

Combining these two parameters provides four possibilities for the way a storm's damage is 

applied:  

1. Mapped Deterministic. The damage index for a location equals the susceptibility of that 

location multiplied by the storm's severity index. 

2. Mapped Stochastic. The storm severity for each location is determined by performing a 

random draw on a probability distribution function, with the overall storm severity 

providing the function mean. Each location's severity is multiplied by its susceptibility to 

arrive at the final storm damage index for that location. 

3. Uniform Deterministic. All plot locations are directly assigned the storm's severity index. 

4. Uniform Stochastic. The storm damage index for each location is determined by 

performing a random draw on a probability distribution function, with the overall storm 

severity providing the function mean. 

How to apply it 

Add the behavior to the behavior list for your run. A few rules:  

¶ If you set the Plot Storm Susceptibility Pattern parameter equal to "Mapped", you must 

provide a map of plot susceptibility values. You do this by using the Grid Value Edit 

Window to enter values 0 or greater for each cell of the grid called Storm Susceptibility. 

¶ If you set the Storm Damage Application parameter equal to "Stochastic", you must 

choose a probability function in the Stochastic Pattern Damage Distribution. If you 

choose "Lognormal" or "Normal", you must provide a function standard deviation in the 

Standard Deviation (lognormal or normal) parameter.  

¶ If you do not also enable the Storm damage applier behavior, storms may occur but 

nothing else will happen; trees won't suffer any damage as a result. You can also set all 

storm return intervals to 0 to turn off storms. 

Random browse 

This behavior simulates random browsing from herbivores.  

How it works 

The trees eligible for browsing are those trees to which this behavior is applied. Each species has 

a probability of browse that is the same for all members of that species. Each timestep, for each 

eligible tree, a random number is used against its species probability to decide whether the tree is 

browsed.  



The probability of browse for a species can be constant, or it can vary each timestep. If it is 

constant, the probability of browse is always the value in the Random Browse - Annual Browse 

Probability (0-1) parameter. If the probability is to vary, a new value is drawn from a random 

distribution, using the value in Random Browse - Annual Browse Probability (0-1) parameter 

as the mean and the value in Random Browse - Browse Probability Standard Deviation as the 

standard deviation. This draw happens once per species per timestep; all individuals of a species 

always face the same probability of browse in a given timestep.  

If the timestep length is more than one year, the annual probability of browse is turned into a 

timestep probability using TP = 1 - (1 - AP)
N
, where TP is the timestep probability of browse, 

AP is the annual probability, and N is the length of a timestep, in years.  

Trees that are chosen as browsed are marked as browsed. This behavior does nothing else to 

them. Other behaviors, such as growth and mortality, may use this information.  

How to apply it 

Apply this behavior to any species and type of tree.  

Storm damage applier 

The purpose of this behavior is to apply storm damage to individual trees. This behavior decides 

which trees are damaged when a storm has occurred and how badly. It also keeps track of the 

time since damage for damaged trees, and after a "healing period" returns them to healthy 

(undamaged) status.  

There are three possible damage categories for a tree: no damage, medium damage, and heavy 

damage. Other behaviors can use the damage categories to determine what effects the storm 

damage had on a tree (slow growth, death, etc).  

How it works 

The behavior Storm disturbance determines whether a storm has occurred. When it does, an 

individual tree can either get no damage, medium damage, or heavy damage. The tree's 

probability of damage in a given damage category is:  

 

where:  

¶ i is the damage category, either medium or heavy 

¶ ai is the storm damage intercept for that tree's species for that damage category, either the 

Storm Damage Intercept (a) for Medium Damage parameter or the Storm Damage 

Intercept (a) for Heavy Damage parameter 

¶ b is the Storm Intensity Coefficient (b) parameter for that tree's species 



¶ c is the storm's severity at the tree's location, between 0 and 1, as calculated by the Storm 

disturbance behavior 

¶ d is the Storm DBH Coefficient (d) parameter for that tree's species 

This behavior uses a random number to determine what damage category a tree falls in. If the 

random number is less than the probability for medium damage, the tree is undamaged. If the 

random number is greater than the probability for medium damage but less than the probability 

for heavy damage, the tree gets medium damage. If the random number is greater than the 

probability for heavy damage, the tree gets heavy damage.  

If a tree is damaged, a counter is set for time since damage. This behavior checks this counter 

every timestep. When the amount of time specified in the Number of Years Damaged Trees 

Take to Heal has passed, the tree is considered healed and no longer has a record of storm 

damage.  

If a damaged tree is damaged again in a new storm, it gets the most severe damage category that 

can apply to it and must go through the maximum healing time again in order to become 

undamaged.  

How to apply it 

Apply this behavior to the trees that can receive storm damage. You may not apply this behavior 

to seedlings. If you wish to use the Storm damage killer behavior to create snags from storm-

killed trees, you must apply this behavior to the snag tree type. Along with this behavior, you 

must also add the Storm disturbance behavior.  

Storm damage killer 

This behavior kills trees damaged in storms. It decides which damaged trees die, and if they 

become snags, it manages the snag population by causing snag tip-up and removal. This behavior 

does not decide which trees get damaged in a storm; that is the job of the Storm damage applier 

behavior.  

Trees removed by this behavior will have a mortality reason code of "storm".  

How it works 

Trees that have received medium or heavy damage from the Storm damage applier behavior have 

a certain probability of survival. (Undamaged trees, and any trees with a DBH smaller than the 

values set in the Minimum DBH for Storm Damage, in cm parameter, are ignored.) The 

probability is:  

 

where:  



¶ p is the tree's probability of survival, between 0 and 1 

¶ ai is either the Storm Medium Damage Survival Prob Intercept (a) or the Storm 

Heavy Damage Survival Prob Intercept (a) parameter, depending on the tree's damage 

category 

¶ b is either the Storm Medium Damage Survival Prob DBH Coeff. (b) or the Storm 

Heavy Damage Survival Prob DBH Coeff. (b) parameter, depending on the tree's 

damage category 

¶ DBH is the tree's DBH, in cm 

Once the survival probability has been calculated, this behavior uses a random number to 

determine whether it lives or dies. Damaged trees are only at risk of dying at the time of the 

storm that damages them; if they survive it, this behavior will not try to kill them again even if 

they are still damaged. A certain proportion of heavily damaged trees that die create tip-ups. The 

probability of this is in the parameter Storm - Prop. Heavy Damage Dead Trees that Tip Up.  

If snags are used in this run, those trees that die in either damage category (except for tip-ups) 

become snags. A time-since-damage counter is set for each of these snags. After the amount of 

time specified in the Number of Years Storm-Damaged Snags Last has passed, this behavior 

will remove those snags, "killing" them. They are not available for later processes such as 

substrate. This behavior will not do anything to any snag that it did not kill. If snags are not used 

in this run, trees that die have a flag set indicating that they are dead. They are available during 

the timestep in which they die to substrate and other processes, in exactly the same manner as 

trees that die due to natural mortality. They will be subject to the same cleanup and removal 

processes as well.  

If a heavily-damaged dead tree tips up, and snags are used in the run, the tip-up becomes a snag 

that has its "dead" flag set to true. It is available during the timestep in which it dies to substrate 

and other processes, in exactly the same manner as other snags that die due to natural mortality. 

It is subject to the same cleanup and removal processes as well. If snags are not used in the run, 

then tip-ups are treated like all other storm-killed trees.  

Saplings that are killed in storms never become snags. They are killed in the manner described 

above for trees that die in a non-snag run. Existing snags are never at risk for storm damage or 

mortality, but the behavior must be applied to the snag tree type in order to cause storm-killed 

adults to become snags.  

How to apply it 

Apply this behavior to the trees that can be killed in storms. You must also apply the Storm 

damage applier behavior to the same trees. You may not apply this behavior to seedlings. If you 

wish to have storm-killed trees become snags, you must apply this behavior to the snag tree type. 

This may cause snags to appear due to natural mortality and other causes; you must use other 

behaviors to manage these snags.  

You must also have any kind of mortality behavior applied to each tree species and life history 

stage to which this behavior is applied.  



Storm direct killer  

This behavior kills trees based on storm severity, without an intervening damage step.  

Trees removed by this behavior will have a mortality reason code of "storm".  

How it works 

When storms occur, trees to which this behavior are applied have the following probability of 

mortality:  

 

where:  

¶ p is the tree's probability of mortality, between 0 and 1 

¶ a is the Storm Direct Killer - a parameter 

¶ b is the Storm Direct Killer - b parameter 

¶ D is the storm damage at the tree's location 

Once the mortality probability has been calculated, this behavior uses a random number to 

determine whether it lives or dies. If more than one storm has occurred in the current timestep, 

each storm gets a separate, independent chance to kill trees.  

Trees that die have a "dead" flag set to true and are treated in the rest of the run like trees that 

have died due to natural mortality.  

How to apply it 

Apply this behavior to the trees that can be killed in storms. You must also use the Storm 

disturbance behavior and have any kind of mortality behavior applied to each tree species and 

life history stage to which this behavior is applied.  

Selection harvest 

This behavior allow you to specify target basal areas for a tree population as a method of harvest 

input, instead of designing specific harvest events.  

Trees removed by this behavior will have a mortality reason code of "harvest".  

How it works 

You can specify up to four DBH ranges. You provide the lower and upper DBH bounds of these 

ranges, and the target amount of basal area for each. Each timestep, this behavior calculates the 



amount of basal area in each of these ranges. If it is greater than the target, this behavior signals 

to the Harvest behavior that it should remove enough basal area to bring each range back down 

to its target basal area. Since Harvest actually does the tree removal, see that behavior's 

documentation for the method used. If the amount of basal area in any given range is less than 

the target, no trees are cut in that range.  

How to apply it 

Add this behavior to your run. Harvest is also needed in the run, and should be placed after 

Selection Harvest in the behavior order.  

Windstorm 

Windstorm kills trees due to storm events. It is similar to the other storm behaviors, with a few 

key differences. For those long-time users of SORTIE, this is the same as the Windstorm 

submodel in the pre-6 versions of SORTIE.  

Trees removed by this behavior will have a mortality reason code of "storm".  

How it works 

Using the parameters, you provide a general "shape" of storm intensity. SORTIE then decides 

which storms occur each timestep, and which trees die as a result.  

This behavior defines 11 storm return intervals: 1, 5, 10, 20, 40, 80, 160, 320, 640, 1280, and 

2560 years. Each has a set annual probability: for example, an 80-year return interval storm has 

an annual probability of 1/80, or 0.0125. For each year of each timestep, for each return interval, 

SORTIE generates a random number to decide whether a storm of that return interval will occur. 

This means that there can be multiple storms in a timestep, or no storms at all. In a multi-year 

timestep, a storm of a given return interval can happen more than once.  

You give each return interval a storm severity value, between 0 and 1. These are defined in the 

Windstorm - Severity for X Year Return Interval Storm  parameters. A severity of 0 means 

no tree mortality; a severity of 1 approaches 100% mortality.  

The overall frequency of storms can remain constant, or it can change through time. It has been 

reported in Goldenburg et al 2001 that storm activity in the North Atlantic cycles along with sea 

surface temperature. This behavior can thus change the storm frequency over time, using either a 

sinusoidal pattern, a constant linear change, or both together. In the figure below, curve 1 is a 

basic sine wave. Curve 2 has a sinusoidal pattern plus an upwards trend.  

 

The actual probability of an individual storm that takes place in a storm regime with a cyclical 

frequency is:  



P'(Fi) = P(Fi) * ([d * sin( ˊ * (x-g) / (2f) )] + [mx + i]) 

 

Note that the new probability is a baseline probability, P(Fi), multiplied by a value that adjusts 

the probability according to where the model is at the given time in the frequency cycle. The 

frequency cycle multiplier is itself made up of two terms added together. The first term is the 

sine curve cycling, and the second term is the overall trend upwards or downwards.  

Terms in the equation:  

¶ P'(Fi) is this timestep's annual probability of a storm of the ith return interval, adjusted 

according to the frequency cyclicity 

¶ P(Fi) is the baseline probability of a storm of the ith return interval; that is, the inverse of 

the values specified in the Windstorm - Severity for X Year Return Interval Storm  

parameters 

¶ x = 4 * t / Sr, where t is the number of years since storms started and Sr is the 

Windstorm - Sea Surface Temperature Cyclicity Period (Years) parameter 

¶ d is the Windstorm - Storm Cyclicity Sine Curve d parameter, which controls the sine 

curve's amplitude 

¶ f is the Windstorm - Storm Cyclicity Sine Curve f parameter, which controls the sine 

curve's frequency 

¶ g is the Windstorm - Storm Cyclicity Sine Curve g parameter, which controls where on 

the sine curve storms start occurring 

¶ m is the Windstorm - Storm Cyclicity Trend Function Slope (m) parameter 

¶ i is the Windstorm - Storm Cyclicity Trend Function Intercept (i)  parameter 

To turn off all cyclicity and use constant storm probabilities, set Windstorm - Storm Cyclicity 

Sine Curve d to 0, Windstorm - Storm Cyclicity Trend Function Slope (m) to 0, and 

Windstorm - Storm Cyclicity Trend Function Intercept (i)  to 1. (The other values are 

unimportant.) To use only the sine portion with no trend line, set both Windstorm - Storm 

Cyclicity Tr end Function Slope (m) and Windstorm - Storm Cyclicity Trend Function 

Intercept (i) to 0. To use only the trend portion, set Windstorm - Storm Cyclicity Sine Curve 

d to 0.  

For each storm that occurs, Windstorm decides what trees will die as a result. A tree's probability 

of mortality is calculated as follows:  

 

where:  

¶ p is the tree's probability of mortality 

¶ a is the Windstorm - Mortality Intercept (a)  parameter 

¶ c is the Windstorm - Storm Intensity Coefficient (c) parameter 

¶ b is the Windstorm - DBH Exponent (b) parameter 

¶ DBH is the tree's DBH, in cm 



¶ s is the storm's severity, set in the parameter for its return interval 

Below severity 0.1, the model becomes unreliable; so in that case, the severity is treated as a 

straight probability of mortality for all trees. For example, if a storm occurs of severity 0.05, all 

trees have the same 5% chance of dying. If a storm return interval's severity is set to 0, then that 

storm never occurs.  

It is possible for a storm to occur and kill no trees, especially if it is a very mild storm or the 

forest has no large trees. Unlike the other SORTIE storm behaviors, there is no damaged-but-

alive state. After a windstorm a tree is either dead or in perfect health.  

Storm events happen "independently". Every time a storm happens, all eligible trees have a 

separate chance of mortality. Of course, the storms can never truly be independent. A storm can 

only kill the trees that another storm hasn't already killed.  

Trees killed in a windstorm are treated like trees killed in natural mortality. They will form snags 

if the run uses snags, and are available for processes such as substrate.  

Seedlings and snags are never killed by storms. For adults and saplings, only those trees to which 

the Windstorms behavior has been applied will be considered for storm mortality; and of those 

trees, only those trees with a DBH larger than the value in the Windstorm - Minimum DBH for 

Windstorm Mortality  parameter can be killed.  

You can delay the introduction of windstorms into the run using the Windstorm - Timestep to 

Start Storms parameter. If this value is greater than 0, no storms will occur until that timestep is 

reached.  

Information on what storms occurred during a run is saved in the Windstorm Results grid. This 

grid lists how many storms occurred each timestep, and the basal area and density killed of each 

species in that storm.  

How to apply it 

Add this behavior to your run and apply it to saplings and/or adults of any species. If you wish to 

get results on storm events, save the Windstorm Results grid data in a detailed output file. You 

can then view the contents of this grid as a table using SORTIE's data visualization system.  

Harvest interface 

The harvesting interface allows SORTIE to work directly with another program. SORTIE tells 

the other program what trees are eligible for harvesting, and the other program replies with its 

choices. This lets users write code for harvesting without having to modify SORTIE itself.  

Warning - this link between SORTIE and another program is inefficient. It may be very slow 

when there are large numbers of trees. It is for convenience, not speed.  



Trees removed by this behavior will have a mortality reason code of "harvest".  

How it works 

You set up the Harvest Interface behavior using the Edit->Harvest Interface window. Parameters 

in this documentation are defined by their names on that screen.  

You either create or find a separate program (an executable) that reads a text file of trees, makes 

decisions about which to kill, then writes those trees to kill to another text file. You tell SORTIE 

where to find this executable using Path and filename of the executable on the Edit Harvest 

Interface window.  

Each harvest timestep, SORTIE writes a text file with a list of trees eligible for harvest. The trees 

in the list are those to which the Harvest Interface behavior is applied. You choose which trees 

those are in Behavior currently assigned to on the Edit Harvest Interface window. Once the file 

is written, SORTIE then launches your executable. Your executable writes a file in response with 

the list of trees it wishes SORTIE to kill.  

Trees that are cut are treated exactly like those in SORTIE harvest. That is, they disappear 

completely and do not become snags. See the documentation on Harvest for more details. The 

cut details for each timestep are written to the Harvest Results grid. (Warning - if you put both 

the Harvest and Harvest Interface behavior in the same run, they will overwrite each other's 

results in the grid.)  

Because the process can be slow, you can set harvests to occur less often than every timestep. To 

do this, use How often to harvest, in years on the Edit Harvest Interface window.  

Optionally, you can also add new tree data members that are controlled by the executable. The 

executable can write a file with a list of trees to update, and the new values for those variables 

for each tree.  

File formats 

Each harvesting timestep, SORTIE begins by writing a file of all trees eligible for harvest. You 

give SORTIE the path and name of that file in Tree file that SORTIE will write  on the Edit 

Harvest Interface window. SORTIE does not care what the filename nor file extension is. The 

file is tab-delimited text. It has the following format:  

Line 1, two columns: Current timestep, total number of timesteps 

Line 2, column names, 6+n columns: "X", "Y", "Species", "Type", "Diam", "Height", [...] 

Subsequent lines, 6+n columns, one line per tree: X, Y, species number, type number, 

DBH/diam10, height, [...].  

Species is given as a number from 0 to x - 1, where x is the number of species. The number 

counts the species in the order in which they are listed in the parameter file, which is the same as 

the order they are listed in the Tree Setup window.  



Type is given as a number as well. The type numbers are:  

1. Seedling 

2. Sapling 

3. Adult 

4. Stump 

5. Snag 

Stumps are not available for harvesting.  

The "Diam" value is diameter at 10 cm if the tree type is seedling, and DBH in all other cases. 

Both of these values are in cm.  

The "Height" value is the height of the tree in meters.  

The [...] represents additional columns that you can ask SORTIE to include. You set this up 

using the File columns section of the Edit Harvest Interface window. You can choose any other 

tree data member that applies to all of the kinds of trees to which the harvest interface is applied, 

including new ones that you add. The list of tree data members depends on the other behaviors in 

the run. The column header matches the internal SORTIE name of the data member (which is 

what is displayed to you when you choose new data members). You cannot change the first six 

default columns.  

The executable writes a file in response with the trees that it wishes to harvest (Tree harvest file 

that the executable will write on the Edit Harvest Interface window). If you have set up new 

tree data members, the executable also writes a second file with a list of live trees to update 

(Tree update file that the executable will write on the Edit Harvest Interface window). All 

trees in both of these files must come from the tree list that SORTIE wrote for that timestep. No 

tree may appear in both files.  

The file format of the user response files is identical to that of the SORTIE file, with the same 

columns in the same order.  

Each harvest timestep, all these files are overwritten.  

If there are no trees eligible for harvesting, SORTIE still writes a file with only the first two 

header lines (no individual tree lines). It expects the executable to do the same if it does not want 

trees harvested or updated.  

Adding new variables 

You can request that SORTIE create new data members under the executable's control for the 

trees to which this behavior applies. Set this up in the New tree data members to add section of 

the Edit Harvest Interface window. You can create as many as you want. You can give them any 

name up to 9 characters long. They each hold a float value. The values are uninitialized in newly 

created trees.  



If you want the new data members to be written to the file that SORTIE writes, make sure you 

put them in the list of file columns.  

If new data members have been created, SORTIE expects the executable, each time it is called, 

to write a file with the list of trees it wishes to update, and the new values for these data 

members. You can only make changes to the new data members that you create. You cannot 

change any other attribute of a tree.  

The user executable 

The user executable launches, runs, and quits once per harvest timestep. SORTIE waits for it to 

finish before resuming. This means it must do any necessary initialization and setup each harvest 

timestep.  

The executable can be written in any language, and can do anything it wishes. The only two 

requirements is that it be a standalone executable, and that it produce the file of trees to harvest 

that SORTIE expects.  

The executable should be prepared for the condition that there are no trees in the file SORTIE 

writes, and should write empty files if it doesn't want any trees harvested or updated.  

SORTIE's behavior cannot be guaranteed in the event of a crash in the user executable.  

The executable probably has its own input data for setup. If it takes arguments during launch, 

you can give SORTIE a string to pass to the executable in Arguments to pass to the executable 

on the Edit Harvest Interface window.  

SORTIE provides a convenience feature for those executables that read setup parameters from a 

file. You may wish to set up a SORTIE batch run where your executable uses different 

parameters for each run. You can give SORTIE a file of all the parameters for the entire batch in 

a text file, and for each run, it will separate out that run's parameters and write them to a file for 

your executable. The parameters for a single run must be on a single line of the entire batch file, 

and will be written to a one-line file for the individual run. Specify the entire-batch parameters 

file in Parameters file for batch run, and the single-run file in Single-run parameters file for 

batch run on the Edit Harvest Interface window.  

For example, suppose there is an executable that takes three parameters. It reads these parameters 

from a one-line file named "par.txt", like this:  

par1 par2 par3 

You can set up a batch of three runs, then set up all the parameters in a single file, like this:  

par1_1 par2_1 par3_1 

par1_2 par2_2 par3_2 



par1_3 par2_3 par3_3 

You give SORTIE this file, and tell it to write "par.txt" for each run. The first run in the batch, 

SORTIE will write the first line to "par.txt"; the second run in the batch, it will write the second 

line to "par.txt", etc.  

Tips: 

If you are having trouble with SORTIE not finding your code's output file, try explicitly writing 

out directories in your code (i.e. "C:\sortie\file.txt" instead of just "file.txt").  

How to apply it 

It is easiest if you add the harvest interface after the rest of your parameter file is complete, so 

that you have full access to data members. Open Edit->Harvest Interface and complete the setup. 

This adds the harvest interface behavior to your run. To remove it, use the Model flow window.  
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Light behaviors 

In this document:  

Snags in light calculations  

Light parameters  

Average Light behavior  

Basal Area Light behavior  

Beer's law light filter behavior  

Constant GLI behavior  

Gap Light behavior  

GLI light behavior  

GLI Map Creator behavior  

GLI Points File Creator behavior  

Quadrat-based GLI light behavior  

Sail light behavior  

Storm Light behavior  

Light is the key resource for trees in the SORTIE model. A tree's growth, and therefore its 

probability of mortality and reproductive ability, is a function of the amount of light it receives. 

Consequently, great care is taken in SORTIE to calculate the amount of light that each tree gets - 

in fact, these calculations take up more processing time than any other during model runs.  

There are two basic light index types used by SORTIE to describe the amount of light a tree 

receives. The first is the Global Light Index, or GLI. GLI is the percentage of full sun received at 

a point. The second index is the Sail Light index, which is the proportion of shade seen at a 



point, from none to total. (The name Sail Light comes from the fact that the shape of shading 

neighbor tree crowns is approximated by a 2D rectangle, like a sail).  

How light calculations work 

In order to calculate the amount of light a tree gets, SORTIE simulates taking a fisheye 

photograph over each tree to determine which parts of the sky are blocked by taller trees nearby. 

SORTIE determines how much light comes from different parts of the sky and takes this into 

account, so shading neighbors in different directions will have different impacts on the total 

amount of light a tree gets.  

The fisheye photo can be taken at one of two positions - either at the top of the crown or at mid-

crown. The major difference between the two is that when the photograph is taken at mid-crown, 

trees near the same height as the target tree will be included in the shading effects. This can 

make a big difference in even-age stands.  

Sky Simulation 

At the beginning of a run, if light behaviors are being used, the amount of light coming from 

each part of the sky for the plot's location is calculated. The sun's position in the sky is tracked 

throughout the growing season. Diffuse radiation, assumed to be isotropic (coming equally from 

all directions), is then added to the direct beam radiation. Below the minimum solar angle, it is 

assumed that no light comes from those portions of the sky because of the density of the 

surrounding forest. (It is wise not to set this angle too low - otherwise SORTIE must look very 

far away for shading neighbors.)  

To determine the amount of sun coming from each portion of the sky, the sky is first divided into 

a hemispheric grid. For GLI calculations, the grid cells are equal-area segments of a user-settable 

resolution. For Sail Light calculations, the sky is divided into one-degree-sized grid cells. For 

each day in the growing season, the times of sunrise and sunset are calculated, and then the sun's 

position in the sky grid is tracked at 5-minute intervals throughout the day. (The equations are 

below.) At each solar position, the amount of direct beam radiation received from the sun at that 

position is calculated, taking into account atmospheric effects. Each sky segment keeps track of 

the total amount of direct beam radiation coming from it for the duration of the growing season.  

The total amount of light in the sky is the amount of direct beam radiation plus the amount of 

diffuse radiation. Once the total amount of direct beam radiation is known, the amount of diffuse 

radiation is calculated accordingly and added equally to all portions of the sky. Each sky segment 

is then relativized to hold the percentage of total light coming from that segment.  

Determining a tree's light index 

For each timestep, SORTIE calculates the amount of light each tree receives by simulating a 

fisheye photograph. To "take" the photo, the model looks at the hemisphere of sky around and 

above a tree and determines which portions of it are blocked by neighboring trees. It then totals 

up how much light is left to reach the tree.  



Only tree crowns block light in the model. Trunks do not shade. Because seedlings are modeled 

as sticks with no crowns, they don't shade either.  

The first step in creating the simulated fisheye photo is to determine how far from the tree to 

search for shading neighbors. For GLI, this is done by comparing the height of the fisheye photo 

to the maximum possible tree height and determining how far away a tree of this height could be 

and still have its crown appear in the sky above the minimum solar angle. All trees within this 

search radius that are taller than the height of the fisheye photo (and thus can be "seen" by it) are 

added into the "photo." For Sail Light, the search distance is specified by the user.  

To add a shading neighbor to the photo, the light behavior determines the amount and location of 

sky covered by its crown. In a GLI calculation, neighbor crowns are approximated as cylinders. 

In a Sail Light calculation, neighbor crowns are approximated as 2-D rectangles with a width 

equal to their crown diameter and a height equal to their crown height (or, as an added 

simplification, the behavior can assume the crowns of shading neighbors extend all the way to 

the ground).  

The amount of radiation received from the portion of the sky blocked by the shading neighbor is 

multiplied by the light transmission coefficient for the neighbor's species. The effects of multiple 

neighbors blocking the same patch of sky are multiplicative.  

Once all shading neighbors have been added to the fisheye photo, the amount of light that can 

still be seen from each region of the sky is totaled up into the appropriate index.  

Sky Simulation Equations 

All equations are from Iqbal, 1983.  

At a given (solar) time, the sun's zenith angle is calculated by:  

cos ɗ = sin ŭ sinű + cos ŭ cos ű cos ɤ 

and its azimuth angle is calculated by: 

cos ɣ = (sin Ŭ sin ű - sin ŭ)/cos Ŭ cos ű 

where: 

¶ ɗ = angle from zenith, in degrees 

¶ ŭ = solar declination, in degrees 

¶ ű = Plot Latitude, in decimal degrees parameter (from Plot) 

¶ Ŭ = the solar altitude (angle from horizon), in degrees 

¶ ɤ = the hour angle (solar time). 

Azimuth here is south zero, east positive. 



Solar declination is calculated by 

ŭ = 0.006918 - 0.399912 cos ũ + 0.070257 sin ũ - 0.006758 cos 2ũ + 0.000907 sin 2ũ - 

0.002697 cos 3ũ + 0.00148 sin 3ũ 

where ŭ = solar declination in radians and ũ is the day angle, in radians.  

The day angle is calculated by ũ = 2ˊ(d - 1)/365 where ũ is the day angle in radians and d is the 

Julian day number (day of the year between 1 and 365).  

So, once we finally have the azimuth and altitude angles for the sun's position in the sky, we can 

calculate the amount of direct beam radiation coming from it and add it to the appropriate grid 

cell. The direct beam radiation equation is  

I = E0*Ű
m
*cos(ɗ) 

where 

¶ I is the beam radiation 

¶ E0 is the earth's eccentricity 

¶ Ű is the Clear Sky Transmission Coefficient parameter 

¶ m is the optical mass of the atmosphere 

¶ ɗ is the zenith angle of the sun. 

Eccentricity is calculated by 

E0 = 1.000110 + 0.034221 cos ũ + 0.001280 sin ũ + 0.000719 cos 2ũ + 0.000077 sin 2ũ 

where ũ is the day angle (equation above). 

Optical mass of the atmosphere is calculated by 

m = sec(ɗ) 

where ɗ is the zenith angle of the sun. SORTIE uses a numerical approximation method instead 

of the sec to correct at low altitudes.  

This process is repeated for each day in the growing season. The growing season starts with the 

First Day of Growing Season parameter and ends with the Last Day of Growing Season 

parameter.  

Snags in light calculations 

Snags are standing dead trees (more in the trees topic). They can block light like live trees do. 

For SORTIE purposes, snag crowns are frozen in the shape they had when the tree died, but they 

transmit more and more light as they lose branches. SORTIE tracks a snag's age in order to 



replicate this decay. You define three snag age classes and a light transmission coefficient for 

each. For as long as a snag stands, it will block the light of neighboring trees, but to a lesser 

degree through time.  

You don't have to include snags in light calculations. If you do not have any behaviors in your 

run that either create snags or directly work with them, then your run is classified as "snag-

unaware" and snags will not be created. In this case, the snag parameters are not required. 

However, if your run is "snag-aware" and snags may be created, you must supply the snag light 

transmission parameters.  

Light parameters 

¶ Amount Canopy Light Transmission (0-1) Fraction of light transmitted through the 

tree crown for each species. Expressed as a fraction between 0 and 1. A value must be 

provided for all species, even if they don't all use light. 

¶ Basal Area Light - Angiosperm "b" Parameter  The "b" value used to calculate mean 

GLI from angiosperm basal area. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Angiosperm "c" Parameter The "c" value used to calculate mean 

GLI from angiosperm basal area. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Conifer "b" Parameter  The "b" value used to calculate mean GLI 

from conifer basal area. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Conifer "c" Parameter  The "c" value used to calculate mean GLI 

from conifer basal area. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Lognormal PDF Sigma Sigma value for the lognormal probability 

distribution. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Mean GLI "a" Parameter  The "a" value used to calculate mean 

GLI from basal area. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Minimum BA Change for New GLI (m2) The amount by which 

total basal area (angiosperm plus conifer), in square meters, must change in order to 

trigger a new GLI calculation in a grid cell. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Minimum DBH for Trees  The minimum DBH, in cm, of trees that 

count towards basal area. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Search Radius for Neighbors (m) The radius, in meters, of the 

circle that is searched for neighbors. Used by the Basal Area Light behavior. 

¶ Basal Area Light - Species Type Whether each species is a conifer or an angiosperm, 

for the purposes of light calculations. Used by the Basal Area Light behavior. 

¶ Beam Fraction of Global Radiation The fraction of total solar radiation that is direct 

beam radiation (as opposed to diffuse). Expressed as a value between 0 and 1. Used by all 

behaviors making GLI or Sail Light calculations. See equations above for more on how 

this is used. 

¶ Calculated Crown Depth When the shape of a tree's shading neighbors is assessed to 

see how much light each blocks, their crowns can either conform to each neighbor's true 

crown height or they can be approximated at the full height of the tree. Used only by the 

Sail light behavior. 



¶ Clear Sky Transmission Coefficient Used to determine the amount of solar radiation 

seen at the plot location. Applies to all behaviors making GLI or Sail Light calculations. 

See equations above for more on how this is used. 

¶ Constant GLI - Constant GLI Value (0-100) The GLI value assigned to all trees. Used 

by the Constant GLI behavior behavior. 

¶ First Day of Growing Season The first day of the growing season, as a Julian day 

(number between 1 and 365). Trees only get light during the growing season. Used by all 

behaviors making GLI or Sail light calculations. 

¶ GLI Points Input File  The file containing the points for which to calculate GLI. This file 

will overwrite any existing points. For best results, enter a fully-qualified pathname (i.e. 

"c:\sortie\my_file.txt"). File format is below. Used by the GLI Points File Creator 

behavior. 

¶ GLI Points Output File  The file to which the GLI Points File Creator behavior will 

write its results each timestep. Any existing data in this file will be overwritten at the start 

of the run. 

¶ Height at Which GLI is Calculated for GLI Map, in meters  Height at which the GLI 

Map Creator behavior calculates GLI.  

¶ Height at Which GLI is Calculated for Quadrats, in meters Height at which the 

Quadrat-based GLI light behavior calculates GLI. 

¶ Height of Fisheye Photo When a fish-eye photo is simulated for a tree, this positions the 

photo at either the top of the crown or at mid-crown. Applies to all behaviors making GLI 

or Sail light calculations. Seedlings always get fisheye photos at top-of-crown no matter 

what this value is. 

¶ Height of Light Filter, in m  Height, in meters, at which the Beer's law light filter hangs. 

Only applies to the Beer's law light filter behavior. 

¶ Last Day of Growing Season The last day of the growing season, as a Julian day 

(number between 1 and 365). Trees only get light during the growing season. Used by all 

behaviors making GLI or Sail light calculations. 

¶ Light Filter Light Transmission Coefficient  Amount of light that is blocked by the 

light filter. Only applies to the Beer's law light filter behavior. 

¶ Minimum Solar Angle for GLI Light, in rad  This is the minimum angle at which 

sunlight is seen, in radians. Below this value the sky is assumed to be dark due to shading 

neighbors. This value applies to the GLI light behavior. 

¶ Minimum Solar Angle for GLI Map Creator, in rad  This is the minimum angle at 

which sunlight is seen, in radians. Below this value the sky is assumed to be dark due to 

shading neighbors. This value applies to the GLI Map Creator behavior. 

¶ Minimum Solar An gle for GLI Points Creator, in rad  This is the minimum angle at 

which sunlight is seen, in radians. Below this value the sky is assumed to be dark due to 

shading neighbors. This value applies to the GLI Points File Creator behavior. 

¶ Minimum Solar Angle for Quadrat Light, in rad  This is the minimum angle at which 

sunlight is seen, in radians. Below this value the sky is assumed to be dark due to shading 

neighbors. This value applies to the Quadrat-based GLI light behavior, if the value should 

be different from the value being used by the GLI light behavior. 

¶ Number of Altitude Sky Divisions for GLI Light Calculations  Number of grid cells 

into which the sky is divided from horizon to zenith, for the purpose of calculating light 



direction. Used by the GLI light behavior, as well as the Quadrat-based light behavior if a 

different value is not specified for it. 

¶ Number of Altitude Sky Divisions for GLI Map Creator Calculations  Number of grid 

cells into which the sky is divided from horizon to zenith, for the purpose of calculating 

light direction. Used by the GLI Map Creator behavior. If the GLI light behavior is also 

used, this value is not required. 

¶ Number of Altitude Sky Divisions for GLI Points Creator  Number of grid cells into 

which the sky is divided from horizon to zenith, for the purpose of calculating light 

direction. Used by the GLI Points File Creator behavior. If the GLI light behavior is also 

used, this value is not required. 

¶ Number of Altitude Sky Divisions for Quadrat Light Calculations Number of grid 

cells into which the sky is divided from horizon to zenith, for the purpose of calculating 

light direction. Used by the Quadrat-based light behavior. If the GLI light behavior is also 

used, this value is not required. 

¶ Number of Azimuth Sky Divisions for GLI Light C alculations Number of grid cells 

into which the sky is divided around the horizon, for the purpose of calculating light 

direction. Used by the GLI light behavior, as well as the Quadrat-based light and GLI 

Map Creator behaviors if different values are not specified for them. 

¶ Number of Azimuth Sky Divisions for GLI Map Creator Calculations Number of 

grid cells into which the sky is divided around the horizon, for the purpose of calculating 

light direction. Used by the GLI Map Creator behavior. If the GLI light behavior is also 

used, this value is not required. 

¶ Number of Azimuth Sky Divisions for GLI Points Creator Number of grid cells into 

which the sky is divided around the horizon, for the purpose of calculating light direction. 

Used by the GLI Points File Creator behavior. If the GLI light behavior is also used, this 

value is not required. 

¶ Number of Azimuth Sky Divisions for Quadrat Light Calculations Number of grid 

cells into which the sky is divided around the horizon, for the purpose of calculating light 

direction. Used by the Quadrat-based light behavior. If the GLI light behavior is also 

used, this value is not required. 

¶ Quadrat GLI - Always Calculate All GLIs Whether or not the Quadrat-based light 

behavior should always calculate a GLI for all cells in the Quadrat GLI grid. If false, 

GLIs are only calculated when needed by a tree. Set this value to true if you are planning 

to save and use maps of the Quadrat GLI grid. If not, leaving it to false makes SORTIE 

run faster. 

¶ Sail Light Maximum Shading Neighbor Distance, in meters The radius, in meters, 

from a tree for which neighbors will be searched who can shade that tree. Used only in 

the Sail Light behavior. 

¶ Sail Light Minimum Solar Angle, in degrees The azimuth angle, in degrees, below 

which it is assumed trees will see no light. Used only by the Sail Light behavior. 

¶ Snag Age Class 1 Amount Canopy Light Transmission (0-1) Fraction of light 

transmitted through the snag tree crown for each species. Applies to those snags whose 

age is less than or equal to "Upper Age (Yrs) of Snag Light Transmission Class 1". 

Expressed as a fraction between 0 and 1. If your run does not work with snags, you can 

ignore this. Otherwise, a value must be provided for all species. Used by all behaviors 

making GLI or Sail Light calculations. 



¶ Snag Age Class 2 Amount Canopy Light Transmission (0-1) Fraction of light 

transmitted through the snag tree crown for each species. Applies to those snags whose 

age is greater than "Upper Age (Yrs) of Snag Light Transmission Class 1", but is less 

than or equal to "Upper Age (Yrs) of Snag Light Transmission Class 2". Expressed as a 

fraction between 0 and 1. If your run does not work with snags, you can ignore this. 

Otherwise, a value must be provided for all species. Used by all behaviors making GLI or 

Sail Light calculations. 

¶ Snag Age Class 3 Amount Canopy Light Transmission (0-1) Fraction of light 

transmitted through the snag tree crown for each species. Applies to those snags whose 

age is greater than "Upper Age (Yrs) of Snag Light Transmission Class 2". Expressed as 

a fraction between 0 and 1. If your run does not work with snags, you can ignore this. 

Otherwise, a value must be provided for all species. Used by all behaviors making GLI or 

Sail Light calculations. 

¶ Storm Light - Intercept of Light Function  Intercept of the function to determine light 

level. Used by the Storm Light behavior. 

¶ Storm Light - Max Radius (m) for Damaged Neighbors The maximum distance, in 

meters, within which the Storm Light behavior searches for damaged trees. Used by the 

Storm Light behavior. 

¶ Storm Light - Max Years Damaged Trees Affect Light The maximum amount of time, 

in years, after storm damage that a tree will still be counted in the number of damaged 

trees. Used by the Storm Light behavior. 

¶ Storm Light - Max Years Snags Affect Light The maximum amount of time, in years, 

after death that a snag will still be counted in the number of damaged trees. Used by the 

Storm Light behavior. 

¶ Storm Light - Minimum Trees For Full Canopy The minimum number of adult trees 

and snags within the value in Storm Light - Max Radius (m) for Damaged Neighbors 

for the point to be considered under full canopy. Used by the Storm Light behavior. 

¶ Storm Light - Slope of Light Function Slope of the function to determine light level. 

Used by the Storm Light behavior. 

¶ Storm Light - Standard Deviation If the value in the Storm Light - Stochasticity 

parameter is "Normal" or "Lognormal", the standard deviation of the probability 

distribution function. If stochasticity is "Deterministic", this value is ignored. Used by the 

Storm Light behavior. 

¶ Storm Light - Stochasticity What method to use for randomizing light values, if desired. 

Used by the Storm Light behavior. 

¶ Upper Age (Yrs) of Snag Light Transmission Class 1 The upper age limit, in years, 

defining the first age class of snag light transmission. Snags with an age less than or 

equal to this age have a light transmission coefficient matching "Snag Age Class 1 Light 

Transmission Coefficient". If your run does not work with snags, you can ignore this. 

Used by all behaviors making GLI or Sail Light calculations. 

¶ Upper Age (Yrs) of Snag Light Transmission Class 2 The upper age limit, in years, 

defining the second age class of snag light transmission. Snags with an age greater than 

the upper limit for size class 1, but less than or equal to this age, have a light transmission 

coefficient matching "Snag Age Class 2 Light Transmission Coefficient". Snags with an 

age greater than this value are in age class three. If your run does not work with snags, 

you can ignore this. Used by all behaviors making GLI or Sail Light calculations. 



Average Light 

This behavior averages GLI values to produce a set of values with a coarser spatial resolution.  

How it works 

This behavior does not actually calculate GLI. It averages the GLI values in the GLI Map grid, 

which is created by the GLI Map Creator behavior.  

This behavior creates its own map, called Average Light. The value for each cell in this grid is an 

average of the cells of GLI Map in the same area. If the size of the cells of Average Light is an 

exact multiple of the size of the cells of GLI Map, then a straight average is calculated. If the size 

is not an exact multiple, each Average Light cell value is an average of the values of all the cells 

of GLI Map that overlap it in area, even if only partially.  

Trees to which this behavior are applied get the value of their location in the Average Light grid.  

How to apply it 

This behavior may be applied to seedlings, saplings, and adults of any species. The GLI Map 

Creator behavior must also be used, and must come before Average Light in the run order. Once 

both behaviors have been added to your run, set up the cell sizes of the two grids the way you 

want them using the Grid Setup window.  

Basal Area Light behavior 

This behavior calculates light levels as a function of the basal area of trees in a neighborhood. 

The light levels are randomized using a lognormal probability distribution. Because of this 

random element, to ensure some continuity through time, light levels only change when the local 

neighborhood tree basal area has changed by a certain amount.  

How it works 

This behavior uses a grid called Basal Area Light to manage light levels. Light levels are 

calculated for each cell in the grid; trees to which this behavior are assigned receive the light 

level of the cell in which they are located.  

The behavior begins by calculating the total basal area and angiosperm basal area in the 

neighborhood of each Basal Area Light grid cell. The neighborhood is a circle with its center on 

the center of the grid cell, and a radius given in the Basal Area Light - Search Radius for 

Neighbors (m) parameter. Whether a neighborhood tree counts as angiosperm or conifer 

depends on what its species is set to in the Basal Area Light - Species Type parameter. 

Seedlings and snags are never included in these basal area totals. Other trees are only included if 

their DBH is equal to or greater than the value set in the Basal Area Light - Minimum DBH for 

Trees parameter. Once the basal areas are calculated, the behavior adds them together to create a 



total basal area, and compares this value to the previous timestep's total basal area. If the value 

has not changed by more than the amount set in the Basal Area Light - Minimum BA Change 

for New GLI (m2) parameter, no further action is taken. The previous timestep's GLI and basal 

area values are kept.  

For each grid cell in which a new GLI is to be calculated, a mean GLI value is calculated as 

follows:  

 

where:  

¶ GLIm is the mean GLI value, as a value between 0 and 100 

¶ a is the Basal Area Light - Mean GLI "a" Parameter  

¶ ba is the Basal Area Light - Angiosperm "b" Parameter  

¶ ca is the Basal Area Light - Angiosperm "c" Parameter 

¶ BAa is the angiosperm basal area for that grid cell, in square meters 

¶ bc is the Basal Area Light - Conifer "b" Parameter  

¶ cc is the Basal Area Light - Conifer "c" Parameter  

¶ BAc is the conifer basal area for that grid cell, in square meters 

This mean GLI is translated into a ɕ value for the lognormal random draw as follows:  

ɕ = ln(GLIm) - (ů 
2
/2) 

where GLIm is the mean GLI value calculated above, and ů is the Basal Area Light - 

Lognormal PDF Sigma parameter.  

This value is then used to produce a random lognormally distributed number, from the following 

distribution:  

 

where ɕ is the value calculated above, and ů is the Basal Area Light - Lognormal PDF Sigma 

parameter. This number is the GLI value, between 0 and 100.  

Once each Basal Area Light grid cell has gotten a GLI value, trees to which this behavior applies 

get the value of GLI from the grid cell in which they are located.  

How to apply it 

This behavior may be applied to seedlings, saplings, and adults of any species.  

Beer's law light filter  



How it works 

This behavior simulates a filter that reduces light according to Beer's Law.  

Imagine a fog that hangs out on the forest floor and ends abruptly at a certain height. All trees 

shorter than the top of the fog layer will have their light attenuated but not blocked completely. 

The closer they get to the top of the fog the more light is let in. The amount of light which 

actually gets through is calculated according to Beer's Law, where transmission = e
-az

, where a is 

the Light Filter Light Transmission Coefficient  parameter and z = thickness of the filter, in 

meters (which is the distance from the light point to the top of the filter - the Height of Light 

Filter, in m  parameter). This filter behavior can be used to, for instance, replicate the effects of 

an herbaceous layer in reducing light to young seedlings. The height of the filter is randomized 

slightly each time the thickness of the filter over the light point is calculated to introduce a 

stochastic element.  

Trees can be given a respite from the effects of the filter. This behavior does not set the respite 

counter but it will respect any values which another behavior has put in.  

Trees can be given a rooting height in addition to their normal height. This value is added to their 

existing height to get their effective height, which is what will be applied when determining the 

thickness of the filter overhead. Again, this behavior does not set this height but will use it if 

another behavior sets it.  

This behavior DOES NOT ACTUALLY CALCULATE LIGHT LEVELS. Any tree species and 

types to which this filter is applied must also have one of the other light behaviors assigned to it. 

This behavior assumes the value is a GLI value; using Sail Light will probably not produce good 

results.  

This behavior only affects tree types and species to which it is applied in the behavior list of the 

parameter file. It will ignore all other trees, even if they are short enough to be beneath the filter 

level.  

How to apply it 

This behavior may be applied to seedlings, saplings, and adults of any species.  

Constant GLI 

How it works 

This assigns a constant GLI value to all trees to which it is assigned. This value is set in the 

Constant GLI - Constant GLI Value (0-100) parameter.  

How to apply it 



This behavior may be applied to seedlings, saplings, and adults of any species.  

GLI light  

For more on what GLI is and how it is calculated, see above.  

How it works 

This behavior calculates a Global Light Index (GLI) value for each individual of each tree type 

to which it is assigned. GLI values range from 0 (no sun) to 100 (full sun).  

How to apply it 

This behavior may be applied to seedlings, saplings, and adults of any species.  

Quadrat-based GLI light 

For more on what GLI is and how it is calculated, see above.  

How it works 

This behavior uses a grid object, called Quadrat GLI, to help it assign GLI values to the trees to 

which it is assigned. The grid cells are the quadrats, in this case; this is a throwback to old 

SORTIE terminology. Each grid cell in which there is a tree to which this behavior applies has a 

GLI value calculated at its center, at a height that the user specifies. All other trees to which this 

behavior applies that are in that same grid cell get that same GLI value. This behavior saves 

having to calculate a different GLI value for each tree. GLI values range from 0 (no sun) to 100 

(full sun).  

For efficiency, this behavior does not calculate the value of a grid cell if there are no trees in that 

cell. In this case, the light value of the cell is -1. To force it to always calculate all GLIs (useful if 

you intend to save maps of the Quadrat GLI grid), set the Quadrat GLI - Always Calculate All 

GLIs  parameter to true.  

How to apply it 

This behavior may be applied to seedlings, saplings, and adults of any species.  

Sail light 

For more on what the Sail Light index is and how it is calculated, see above.  

How it works 



This behavior calculates a Sail Light index value for each individual of each tree type to which it 

is assigned. Sail Light values go from 0 (full sun) to 1 (full shade).  

How to apply it 

This behavior may be applied to seedlings, saplings, and adults of any species.  

GLI Map Creator  

For more on what GLI is and how it is calculated, see above.  

How it works 

This behavior calculates a GLI value for each cell in a grid object called GLI Map. The height at 

which this GLI value is calculated is set by the Height at Which GLI is Calculated for GLI 

Map, in meters parameter. These values are not used by any other behavior. You can save the 

values in the GLI Map grid into a detailed output file and view the map data later.  

How to apply it 

Add the behavior to the run. Be sure to save the GLI Map grid in the detailed output file in order 

to be able to view the results.  

Gap Light behavior 

This behavior shortcuts the light calculation process by considering GLI to be binary: either full 

light (100%) or no light (0%). This simulates a simplified version of gap light dynamics.  

How it works 

This behavior uses a grid object called Gap Light to determine the basic position of plot gaps. If 

a grid cell contains no adult trees, it is considered a gap. If there are any adults of any species, 

then it is non-gap.  

The trees to which this behavior has been applied get their GLI values based on the gap status of 

the grid cell in which they are located. If the gap status is TRUE, then they receive a GLI value 

of 100%. If it is FALSE, they receive a value of 0%.  

How to apply it 

This behavior may be applied to seedlings, saplings, and adults of any species.  

Storm Light behavior 



This behavior calculates light levels as a function of number of trees damaged in storms. Light 

levels are stored in a grid for later retrieval by other behaviors; this behavior does not directly 

assign light to trees.  

How it works 

This behavior uses a grid called Storm Light to manage light levels. Each timestep, it calculates 

the light level at the center of each grid cell and places it in the grid.  

The light level is calculated as follows:  

GLA = ((1 - T/M) * 100) + (a + b * N) 

where:  

¶ GLA is the light level, as a value between 0 and 100 

¶ T is the number of adult trees and snags within the search radius 

¶ M is the Storm Light - Minimum Trees For Full Canopy parameter 

¶ a is the Storm Light - Intercept of Light Function  parameter 

¶ b is the Storm Light - Slope of Light Function parameter 

¶ N is the proportion of trees that are dead or were heavily damaged in recent storms 

This behavior calculates the light levels at the center of each grid cell by examining the trees 

within the distance given in the Storm Light - Max Radius (m) for Damaged Neighbors 

parameter.  

The first term in the equation, ((1 - T/M) * 100), corrects the light level if the point is not under 

full canopy. All adults and snags, no matter what storm damage, are counted up and assigned to 

T. If T >= M, then the first term is set to 0 and only the second part, (a + b * N), is evaluated. If 

T < M, then the first term adds to the linear portion the proportion of full sun equal to the 

proportion of trees missing from the full canopy.  

For the second, linear term, the behavior counts the number of dead and heavily damaged trees 

as a proportion of all adults and snags. Trees count as heavily damaged if they are either snags 

that were created as a result of a storm killing an adult tree, or live adults with heavy storm 

damage. All storm damaged trees have a time-since-damage counter; only those eligible trees 

with a counter value less than or equal to the value in the Storm Light - Max Years Damaged 

Trees Affect Light parameter are counted. Saplings and seedlings never count. All snags count, 

whether they were created by a tree or another mortality process. Their age as a snag must also 

be less than the Storm Light - Max Years Snags Affect Light parameter.  

The GLA value can be used as-is, or it can be used as the mean in a PDF to introduce a 

stochastic element. You can choose either "Normal" or "Lognormal" in the Storm Light - 

Stochasticity parameter, then supply a standard deviation in the Storm Light - Standard 

Deviation parameter. Using "Deterministic" as the stochasticity causes the GLA to be used as-is.  



How to apply it 

You do not need to apply this behavior to individual trees. While it is recommended that you also 

include the Storm damage applier behavior in your run, this is not required.  

GLI Points File Creator behavior 

This behavior calculates GLI values for individual points in the plot.  

How it works 

You provide, as input, a file that contains the list of points for which you would like GLI values. 

The file is tab-delimited text, and has the following format:  

X Y Height (m) 

12.4 36.5 1.2 

128.7 19.5 0.68 

The first row is assumed to be a header row and is ignored. Each subsequent row is a single point 

for which to calculate GLI. You can include as many as you wish. The first column is the point's 

X coordinate; the second is the Y coordinate; and the third column is the height above the 

ground, in meters. Name the file whatever you wish. Put the file name for the points file in the 

GLI Points Input File  parameter. It is best to use a fully-qualified path name (i.e. 

"c:\sortie\my_points.txt"). SORTIE-ND will load the points into the parameter file. If you are 

working with a parameter file that already contains GLI points because they were saved into it 

previously, you do not need to enter another file and can leave the GLI Points Input File  

parameter blank.  

Each timestep, this behavior calculates GLI at each of the points specified. It then writes the 

results to another tab-delimited text file. You enter the filename of this file in the GLI Points 

Output File parameter. It should be fully-qualified (i.e. "c:\sortie\points_output.txt") and should 

have a ".txt" extension. If the file already exists when the SORTIE-ND run begins, the contents 

will be overwritten. This means that this behavior cannot successfully be used in batch runs 

where a parameter file will be run multiple times.  

How to apply it 

This behavior does not need to be applied to trees. It can stand alone as the only light behavior if 

you wish.  
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Growth behaviors 

In this document:  

How growth is applied  

Growth parameters  

Absolute growth behaviors  

--Absolute growth limited to radial increment behavior  

--Absolute growth limited to basal area increment behavior  

--Non-limited absolute growth behavior  

Allometric diameter growth - diam only  

Allometric height growth  

Basal area NCI growth  

Constant basal area growth behavior  

Browsed relative growth behavior  

Constant radial growth behavior  

Double resource relative growth  

Juvenile NCI growth  

Lagged post harvest growth  

Linear growth  

Linear bi-level growth  

Linear growth w/ exponential shade reduction  

Logistic growth  

Logistic growth w/ size dependent asymptote  

Lognormal bi-level growth - height only  

Lognormal with exponential shade reduction  

Michaelis Menton with negative growth - height only  

Michaelis Menton with photoinhibition - height only  

NCI growth behavior  

Power growth - height only  

Puerto Rico semi-stochastic - diam only  

Puerto Rico storm bi-level growth - diam with auto height  

Relative growth behaviors  

--Relative growth limited to radial increment behavior  

--Relative growth limited to basal area increment behavior  

--Non-limited relative growth behavior  

--Relative growth - height only  

Stochastic gap growth  

Weibull climate growth  

Weibull climate quadrat growth  

How growth is applied 

Growth behaviors increase the size of a tree. A tree has two basic size dimensions: diameter and 

height. A growth behavior can increase tree size using one of three methods.  



In the first method, the behavior calculates an amount of diameter increase, and then adds this 

amount to the tree's diameter. The tree's new height is calculated from the new diameter using 

the appropriate allometry equation. This is the way that growth has been applied in all previous 

versions of SORTIE, and is the method you should choose if you are in doubt about which one 

you want. Behaviors using this method have the tag "diam with auto height" in their name.  

In the second method, the behavior calculates an amount of diameter increase, and then adds this 

amount to the tree's diameter. The height is not allowed to change. The rationale behind this is 

that tree diameter and height are not always strictly coupled by the allometry equations; 

sometimes, diameter and height should be allowed to vary independently. If you use a growth 

behavior of this type, it is required that you pair it with a separate behavior incrementing height. 

Behaviors using this method have the tag "diam only" in their name.  

In the third method, the behavior calculates an amount of height increase, and then adds this 

amount to the tree's height. The diameter is not allowed to change. The rationale is the same as 

that for the second method. If you use a growth behavior of this type, it is required that you pair 

it with a separate behavior incrementing diameter. Behaviors using this method have the tag 

"height only" in their name.  

Growth behaviors using the second and third method must work together in pairs. Behaviors 

using the first method work alone. If you pair a behavior using method one with a behavior using 

method three, the height-incrementing behavior will be ignored.  

When incrementing a tree's diameter with new growth, seedlings and saplings have the amount 

of growth increase applied to their diameter at 10 cm. Adults have the amount applied to their 

DBH. For more on tree types and their measurements, see the trees topic. For more on tree size 

relationships, including how trees transition between life history stages, see the allometry topic.  

Note: All behaviors convert growth to diameter growth in cm for internal consistency. The 

equations below reflect this. Some behaviors may take parameters in mm, or for radial 

growth. Take careful note of your behavior's parameters.  

It is important to be careful when mixing different growth methods for different life history 

stages of a tree species. For instance: if tree seedlings or saplings get separate diameter and 

height increments, then their diameters and heights will be "uncoupled." This means that you 

cannot use one of the size dimensions to predict the other through an allometric equation. Trees 

with the same diameter will have different heights, and vice versa. Say that you do not have data 

on separate diameter and height growth for adults, so you assign the adults to a behavior that 

increments diameter and then automatically updates height according to the allometry equations. 

You are likely to notice strange results for new adult trees. You will lose the variability in 

height/diameter ratio that was developed. Suddenly, all trees with the same diameter will have 

the same height again, and vice versa. This means that individuals may suddenly jump in height, 

or even shrink.  



The "Allometric height growth" and "allometric diameter growth" behaviors were developed to 

help bridge this gap. When used with a behavior that only increments diameter or height, they 

will preserve height or diameter differences that have developed across individuals in a species.  

Growth parameters 

¶ Adult Constant Area Growth in sq. cm/yr The constant amount of basal area by which 

to increase a tree's basal area. Used in basal-area-increment-limited behaviors and 

constant basal area growth behaviors. 

¶ Adult Constant Radial Growth in mm/yr The constant value by which to increase a 

tree's radius at breast height. Used in radial-increment-limited-growth behaviors and 

constant radial increment behaviors. 

¶ Asymptotic Diameter Growth (A) Asymptote of the Michaelis-Menton growth function 

at high light in absolute and relative growth behaviors - A in the equations below. Used 

in absolute and relative growth behaviors. 

¶ Asymptotic Height Growth (A) Asymptote of the Michaelis-Menton growth function at 

high light - A in the equations below. Used in the Relative growth - height only behavior. 

¶ Basal Area NCI - BA Divisor The value by which to divide neighbor basal area. Used in 

the Basal area NCI growth behavior. 

¶ Basal Area NCI - Use Only Larger Neighbors Whether to use all neighbors larger than 

the minimum DBH (false) or only neighbors larger than the target tree (true). Used in the 

Basal area NCI growth behavior. 

¶ Browsed Asymptotic Diameter Growth (A) Asymptote of the Michaelis-Menton 

growth function at high light when a plant has been browsed. Used by the Browsed 

relative growth behavior behavior. 

¶ Browsed Slope of Growth Response (S) Slope of the Michaelis-Menton growth 

function at zero light when a plant has been browsed. Used by the Browsed relative 

growth behavior behavior. 

¶ Browsed Diameter Exponent The diameter exponent for growth when a plant has been 

browsed. Used by the Browsed relative growth behavior behavior. 

¶ Double resource - Influence of Resource (C) The parameter governing the influence of 

the second resource on the double-resource Michaelis-Menton equation. Used by the 

Double resource relative growth behavior. 

¶ Include Snags in NCI Calculations Whether or not to include snags when finding 

competitive neighbors for NCI. Used in the NCI growth behavior. 

¶ Juvenile NCI Alpha NCI function exponent. Used in the Juvenile NCI growth behavior. 

¶ Juvenile NCI Beta NCI function exponent. Used in the Juvenile NCI growth behavior. 

¶ Juvenile NCI Crowding Effect Slope (C) The slope of the curve for the crowding effect 

equation. Used in the Juvenile NCI growth behavior. 

¶ Juvenile NCI Crowding Effect Steepness (D) The steepness of the curve for the 

crowding effect equation. Used in the Juvenile NCI growth behavior. 

¶ Juvenile NCI Diam10 Divisor (q) The value by which neighbor d10s are divided when 

calculating NCI. This can be used to make units adjustments. Used in the Juvenile NCI 

growth behavior. 

¶ Juvenile NCI - Include Snags in NCI Calculations Whether or not to include snags 

when finding competitive neighbors for NCI. Used in the Juvenile NCI growth behavior. 



¶ Species i Juvenile NCI Lambda Neighbors The competitive effect of neighbors of 

species i on the target tree species's growth, between 0 and 1. Used in the Juvenile NCI 

growth behavior. 

¶ Juvenile NCI Maximum Crowding Distance, in meters The maximum distance, in m, 

at which a neighboring tree has competitive effects on a target tree. Used in the Juvenile 

NCI growth behavior. 

¶ Juvenile NCI Maximum Potential Growth, cm/yr Maximum potential diameter growth 

for a tree, in cm/yr. Used in the Juvenile NCI growth behavior. 

¶ Juvenile NCI Minimum Neighbor Diam10, in cm The minimum d10 for trees of that 

species to compete as neighbors. Used for all species, not just those using NCI growth. 

Used in the Juvenile NCI growth behavior. 

¶ Juvenile NCI Size Effect "a" Size effect power function scaling factor "a" parameter. 

Used in the Juvenile NCI growth behavior. 

¶ Juvenile NCI Size Effect "b" Size effect exponent "b" parameter. Used in the Juvenile 

NCI growth behavior. 

¶ Length of Current Release Factor Controls the magnitude of the effects of release. 

Used in absolute growth behaviors. 

¶ Length of Last Suppression Factor Controls the magnitude of the effects of 

suppression. Used in absolute growth behaviors. 

¶ Linear Bi -Level - Intercept for High -Light Growt h (a) The intercept of the linear 

growth function used in high-light conditions. Used in the Linear bi-level growth 

behavior. 

¶ Linear Bi -Level - Intercept for Low -Light Growth (a)  The intercept of the linear 

growth function used in low-light conditions. Used in the Linear bi-level growth 

behavior. 

¶ Linear Bi -Level - Slope for High-Light Growth (b)  The slope of the linear growth 

function used in high-light conditions. Used in the Linear bi-level growth behavior. 

¶ Linear Bi -Level - Slope for Low-Light Growth (b)  The slope of the linear growth 

function used in low-light conditions. Used in the Linear bi-level growth behavior. 

¶ Linear Bi -Level - Threshold for High-Light Growth (0 - 100) The threshold between 

low-light and high-light parameters, as a value between 0 and 100. Used in the Linear bi-

level growth behavior. 

¶ Logistic - Asymptotic Diam Growth - Full Light in mm/yr (a)  Asymptotic annual 

growth at full light, in mm/yr. Used by the Logistic growth behavior. 

¶ Logistic - Asymptotic Height Growth - Full Light in cm/yr (a)  Asymptotic annual 

growth at full light, in cm/yr. Used by the Logistic growth behavior. 

¶ Logistic - Diam Shape Param 1 (b) Shape parameter 1. Used by the Logistic growth 

behavior. 

¶ Logistic - Diam Shape Param 2 (c) Shape parameter 2. Used by the Logistic growth 

behavior. 

¶ Logistic - Height Shape Param 1 (b) Shape parameter 1. Used by the Logistic growth 

behavior. 

¶ Logistic - Height Shape Param 2 (c) Shape parameter 2. Used by the Logistic growth 

behavior. 










































































































































































































































































































































































