SORTIE-ND User Manual

Version 6.10.01

March 5, 2010
Author: Lora E. Murphy

Cary Institute of Ecosystem Studies



SORTIE-ND User Manual

1 What's New
What's New Archives
1 Getting started with SORTHD
o New users
o Users of previous versions
! Run setup and progression
The SORTIEND plot
1 Using SORTIEND
o Creating a parameter file
o Parameter file additions

o Output

o Batching
1 The SORTIEND menu

o File menu
A Batch setup window
o Edit menu
A Parameters window
Harvest interface window
Schedule storms window
Tree population set allometry functions window
Tree population edit species list window
Tree population edit initial density size classagndow
Tree population manage tree maps window
Grid setup window
A Grid value edit window
Model flow window
A Current run behaviors window
A Tree behavior edit window
A Tree assignments window
A Episodic events window
A Edit harvest window
A Edit mortality episode window
A Edit planting window
A Edit harvest interface window
A Edit diameter at 10 cm window
A Output options window
A Setup detailed output file window
A Setup tree save options window
A Setup grid save options window
A Summary output fé setup window
A Edit subplots window

=

=

PN WS- b

p>

o Model menu
o Help menu



1 Trees

o Allometry

o Tree data member list
1 Behaviors
Harvest and disturbance behaviors
Light behaviors
Growth behaviors
Mortality behaviors
Substrate behaviors
Tree removal behaviors
Snag dynamics behaviors
Disperse behaviors
Seed predation behaviors
Establishment behaws
Planting behaviors
Analysis behaviors

O 00000 O0OOOOO OGO OO

=a
()
=
7

Individual grid documentation
¢ Files in SORTIEND

o Parameter files
Detailed output files
Summary output files
Detailed output map files
Tab-delimited tree map files

o Files from previous versions of SORTIE
¢ Data visualization

o Output chart types

References
Glossary
SORTIEND License
GPL License

What's New
Version 6.10

o

O O O O

= =4 =4 A

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. SORDIRvill automatically make
any needed adjustments to your parameter file.

New in version 6.10:

1 SORTIE now uses Java version 6. You'll need to download this version if you do not
already have it.



T New allometry functions for crown shapeonspatial density dependectlculates
crown shape as a functiof overall plot density, andClI calculates crown shape as a
function of local neighborhood composition.

1 ThelLagged post harvest growtiehavior incorporatea lag period after a harvest during
which tree growth is slowed.

1 TheMichaelis Menton with negative growbiehavior uses a modified Michaelis Menton
function that allows for negative height growth

1 TheMichaelis Menton with photoinhibitiobhehavior uses a modified Michaelis Menton
function that allows additional control over the influence of light levels on growth.

T Michaelis Menton relative growth can now be used in height growth witReleive
growth- height onlybehavior.

1 ThePost harvest skiddinmortalitybehavior provides an increase in tree mortality after
harvesting due to skidding damage or other effects.

1 TheMasting non spatial disperse behawhehavior adds masting and inter ygariation
to basic seed rain.

1 TheFoliar chemistrybehavior calculates various leaf chemical components as a function
of DBH.

T You can now use height growth functions as your principle growth funatithghe aid
of theAllometric diameter growtibehavior.

T TheNCI growthandNCI Mortality behaviors are now me flexible- all of the
modifying effects are now optional to allow you to use only the ones you need.

1 TheQuadratbased GLI light behaviarow has a flag to force calculation of GLI in every
grid cell to allav this behavior to double as a light map creator even when trees to which
the behavior is applied are not present.

1 The values of a tree's crown radius and depth are now available as output variables.

1 The tree map now displays DBH values at actual sizk staes.

T A new crown radius output display map shows crown radii at actual size, allowing
visualization of crown overlaps.

T SORTIE now uses th@NU Scientific Libraryfor mathematical calculations, thus
expanding the range of possible function forms and probability distributions support

1 TheFunctional response seed predaandNeighbahood seed predatidsehaviors can
now be linked together so that the number of seed predators can determine the number of
seeds eaten, and neighborhood can determine where seeds are eaten.

What's New archive

Lastupdated16-Oct-2009 01:00 M

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. SORDIill automatically make


http://www.gnu.org/software/gsl/

any needed adjustments to your parameter file.
New in version 6.09:

1 The newStorm Direct Killerbehavior kills trees as a direct result of storm intensity,
without resortig to a separate damage step. This behavior can be used for seedlings.

1 The newDetailed Substratkehavior uses a greatly expanded log decay model.

1 The newCompetition Harvedbehavior removes trees based on their competitive effects
on their neighbors.

T The newRipley's KandRelative Neighborhood Density Calculatm@haviors provide
new spatial indexes.

T You can now schedule a specific set of storms foSthem disturbancbehavior, either
alone or in combination with a storm regime.

1 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.

T Several more components have been added t@atigioned DBH Biomaskehavior,
and there is now a line graph chart option forRhaetitioned Biomasgrid.

1 TheStorm Lightbehavior now uses trees that died of natural mortality in addition to
storm damage in its calculations of light levels.

T Storm results for th&torm disturbancbehavior now have a tkboption in the data
visualization system for detailed output files.

Minor changes and bug fixes:

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

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

1 TheHarvest Interfackehavior now stores its results in tHarvest Resultgrid, allowing
reporting and compatibility with certain other behaviors.

1 Storm events @re made more independent for 8term disturbancbehavior.

1 TheRandom Browsé&ehavior can now vary its browse probabilities each timestep
according to aormal distribution.

Version 6.08 released May 24, 2007
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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. SORDIRvill automatically make
any neede adjustments to your parameter file.

New in version 6.08:

1 The new behavioBnag Decay Class Dynamicdgroduces a new method for simulating
shag decay and fall

T The new behavioRandom browssimulates herbivory

1 The newBrowsed relative growth behavicssnulate the effects of herbivory on tree
growth




1 The newBrowsed Stochastic Mortalityehavior simulates the effects of herbivory on
tree mortality

1 The newMasting spatial disperdsehavior simulates periodic masting in seed dispersal

T The newNeighborhood seed predatibehavior simulates seed predation as a function of
neighborhood and recent masting events

1 The addition of browse theight GLI Weibull Mortality with Browseallows this
behavior to simulate the effects of herbivory on tree mortality

T The new analysis behaviag&sorm Killed Partitioned DBH BiomassdStorm Killed
Partitioned Palm Biomasdlow the tracking of biomass killed in storm events

T You can copy a species, including all its behaviors and parameters, usingeteetup
window

T You can change the order of species using tke setup window

1 TheStorm disturbancbehavior now includes optional cyclicity in storm patterns

1 TheStorm Lightbehavior now uses a proportion of trees with damage instead of a
straight count when figuring light levels

1 TheBasal Area Lighbehavior now searches a neighborhood with a defined radius rather
than just the trees within a grid cell

Minor changes and bug fixes:

1 Hovering the mouse over a cell imad mapwill cause the value at that point to be
displayed

You can now remove the "Total" line frdime graphs

The output folhistogramss now written in table forntavhen saving a text file for the
entire run

When creating @atch file you can now select and add multiple files at once

The size of DBH circles on th€Y Tree Mapchang size to match zooming
Thesummary output file plot tableow has a "go to timestep" control

The values in th®ispersed Seeds grate now available for output

Fixedbugs relating to the adding, removing, and renaming of species

Fixed a bug with how thBlantingbehavior dealt with plot edges

Version 6.07 released November 30, 2006
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Note: If you have a parameter file from an learversion, and you are using behaviors that have
been updated in version 6.05, load your file and save it. SORDIvill automatically make
any needed adjustments to your parameter file.

New in version 6.07:

1 You can now trackubplotsfor detailed output files

1 TheFile menunow has an option for setting a working directory

T New analysis behavicerPartitioned DBH Bomass which calculates biomass separated
out by branch, leaf, and bole




1 New analysis behavicerPartitioned Palm Biomaswhich calculates biomass separated
out by leaf and bole

1 New light behavior Average Lighf which averages together existing GLI calculations

T New disturbance behavieHarvest Interfacewhich provides a link between SORTIE
and a separate application for doing harvests

T New mortality behavior Aggregated Mortalitywhich clumps together tree death in both
time and space

T New mortality ehavior- Exponential Growth and ResourBased Mortality which
calculates mortality as a probability of growth and a second resource

T New light behavior Constant GLIwhich provides the same value of GLI to every tree
(this behavior replaces the Constant full GLI behavior)

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

Minor changes and bug fixes:

T Clicking on an output graph to bring it to the front causes its legend to come to the front
as well

1 The extra step of clicking a button to save a file has b@@mated when editing hatch
file

1 TheXY Tree Mapnow has a minimum display DBH control

T If multiple output files are open and you choose “B&ose output file" fromhe main
menu, you will have an option to close all of the files at once

1 TheTree setup windowas a new button for adding a tree map to the current parameter
file

T If multiple behaviors use the same grid, that gritl esplay correctly for entering grid
maps

1 TheGrid value edit windowow correctly saves the last value entered even if the cell is
still in edit mode

T Fixed bug that caused changes to output settings for memlgidsofo become new
entries rather than replacement entries; this also caused the output settings for grids and
trees to behave in the same way

1 Fixed a bug allowindgPuerto Rico sermstochastic thwthto set a negative tree DBH in
some circumstances

1 Fixed a bug that caused designing complicated subplots to slow and eventually crash
when too many cells were clicked

1 Changed the way neighbor storm damage was treatédfiogrowthandNCI 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, dogour file and save it. SORTIED will automatically make
any needed adjustments to your parameter file.

New in version 6.06:



1 New allometry equation for saplingshe power diameteheight relationship

1 Updated allmetry equation theDBH - diameter at 10 cm relationsimow has an
intercept term

T New seed survival behavieStorm Light Dependent Seed Survivahich workswith
the light levels produced by ti8torm Lightbehavior

T New mortality behavior Stochastic Bi_evel Mortality, which uses two different
mortality rates in high and low light

T New disturbance behavieiVindstorm which follows a given storm regime to produce
storms and kill trees as a result

T New growth behavior Basal Area NCI Growthwhich calculates tree growth as a
function of neighborhood basal area

T New light behavior Basal Area Lightwhich calculates light levelas a function of
neighborhood basal area of angiosperms and conifers

T New disturbance behavieiStorm Killer - that kills trees damaged in storms. This
behavior takes over and expands a function preljiqesformed by th&torm Damage
Applier behavior

T New analysis behavierTree Age which tracks tree ages

T New mortality behavior Height GLI Weibull Mortality, which calculates tree mortality
as a function of tree height and light levels

T New growth behavior Puerto Rico Storm BliLevel Growth which uses two functions to
calculate growth before and after storms

1 New analysis behavierMerchantable Timber Valuyavhich calculates the value of
merchantable timber in a plot

T New analysis behavierCarbon Valuewhich calculates the amount of carbon in a plot
and its value

1 Stand and Stock output tablesw display speciespecific values as well as pliattal
values

1 TheStorm Lightbehavior has an updated equation for light calculation

1 The main window is now equipped with scroll bars, to allow you to use more space when
viewing charts and graphs

1 TheTree Setup windows now capable of changing the name of a species

1 TheDensity Dependent Seed Survihavior's survival area has been standardized to
per square mete

1 TheRelative MichaelisMenton growth behavionsow have an additional exponent on
diameter

1 TheSubstratdehavior uses a new equation for decayed logydeca

1 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 updted in version 6.04, load your file and save it. SORNIEwill automatically make

any needed adjustments to your parameter file.

New in version 6.05:




1 TheSubstrate behavidras been rewritten to combine all i@nt substrate models into
one behavior

1 New establishment behavioEstablishment with Microtopographyhat allows

seedlings to have a rooting height above the ground

Two new allometry equations for crown shaplee ChapmarRichardsfunction

Thestock and stand tablésr detailed output now have a mean DBH column

The equation for mean annuatrement in thaetock tablehas changed

Bug fix - seedlings that use either &I light or Sail lightbehaviors automatically use

top-of-crown fisheye photo point

Changes have been made toRa@ameters windowo make parameter editing easier

Changes have been madetdput tabldormatting to make them sir to read

Version 6.04 released May 16, 2005
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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. SORDIvill automatically make

any needed adjusents to your parameter file.

New in version 6.04:

T You can now choose the appropriatemetryequation for each species for each life
history stage

T You can now set the height boundary between seedlings and saplitrge$or

1 Theestablishment behaviohave been restructured, allowing you to mix and match seed
survival effects

1 TheStorm damage applibehavior can create typs from storrrkilled trees

T New harvest behavierSelection harvestthat allows SORTIEND to decide when to
perform harvests based on target baseh levels

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

1 New light behavior Storm Light behavior that ugs storm damage as a proxy for
finding light levels

1 New growth behavior Puerto Rico semstochastic growth

T New growth behavior Linear h-level growth- that can grow trees with two sets of
parameters based on light level

T New growth behavior Lognormal bilevel growth- that can grow trees with two sets of
parameters based on light level

1 New mortality behaviof Logistic Bi-Level Mortality - that can use two sets of
parameters based on light level

1 NCI growthandNCI Mortality now each have a flag for whether or not to include snags
in NCI calculations

1 Refinement oBubstratelynamics for snags, allowing them to-ijp at different rates
from live trees

Version 6.03 released April 6, 2005

New in version 6.03:



New function form for thé&dCl Mortality behavior

New mortality behavior whit calculates mortality as a function of neighbor dendiye
Density SelfThinning Mortalitybehavior

New format fortab-delimited tree mapshich can be igpared in any spreadsheet
program and added to SORFND

New data visualization chart typehistograms for grid values

New behavior for calculating tree voluméhe Tree bole volume calculatbehavior
UpdatedSubstrate behavior documentation

New behavior for calculating tree biomagbe Dimension analysibehavior

New feature for runnindpatches

NCI behaviors KICI Mortality andNCI growth) now have a parameter for minimum
DBH of crowding neighbors

The Storm damage appliéehavior now can kill trees immediately as a result of storm
damage

Changes to thEile menuoptions

Version 6.02 released March 10, 2005

New in version6.02:
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Newtree data membefer Light level and Diameter Growth

New behavior for creating GLI map$ap Lightbehavior.

New line graphs imlata visualizatiorior relative volume and absolute volume.
Seedling initial density can now be controlled by threight classes

New growthkbased mortality behavierCompetition Mortality

New mortality as a function of growth and a second resouBrewth and Resouree
Based Mortality

New function form for thé&lCl growthbehaviors.

New growth functions using a double Michaé¥lenton function of light and a second
resource Double resource relative growth

New light behavior with simplifies GLI calculations for extremely competitive gap
dynamics- Gap Light behaviar

New growth behavior for simulating extremely competitive gap dynan@tschastic

gap growth
Snag size classes for thiéeibull snag mortalitypehavior are now specispecific.

Getting started with SORTIE

In this document:
How does SORTIE work?

How do | 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 simul&ie life cycles of individual trees and assess the

impacts of various external events on them. SORTIE does this by creating individualtregsal

and allowing certain processes chosen by the user to act on these treesrddessepare
calledbehaviorsand 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 wth 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 singheestep Theprocess 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 daamapplied 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 | start working with SORTIE?

First, you may want to familiarize yourself with the various parts of the siioalangine. Read
abouttrees behaviorsandgrids (a kind of data structure). Read a little abooitv a run
progressesThen, you should read abquarameter fileswhich 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 thpic creating a parameter file from scrat@nce you have a parameter file,
you can read about advanced additions to it in the tafiing to a parameter file

Once you have a parameter file, you simply load it usindrilkemeny then choosé&Model-
>Run". That's all there is to it! Wait for the simulation to end, then look at gotput filesusing
the model'slata visualizatiorwapabilities.

Getting started - users of previous versions of
SORTIE

If you have used SORTIE before, you're in luck. You can probably start doingghhaway.

The early versions of SORTIED were designed to be backwards compatible; your old files
should load and run. Newer versions of SORMNIE can then use the files created by the earlier
versions.

Before you do a run, you may want to familiarymirself 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 theewparameter filesRead about your output options with the topics on
summary output fileanddetailed output files

You can loadan old parameter file into SORTHRD 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 SORNDE If you ne@ help, each
version of SORTIEND has its own user manual that will guide you through.

Last updated07-Jun2005 02:37 M

Run setup and progression

A run is a single model simulatiolt.starts at time zero and continues until its defined endpoint
is reached. A run is defined by garameter fileThis tells the model how long to run, and what
to do during the run.

The basic time unit in the rus the timestep. You set the length and number of the timesteps.
Each timestep, the model asks ebehaviorto do its work, whatever that work may be. The
behaviors are run in the order in which they are listed in the pteafite. The model counts off
the timesteps until it has finished the specified number, then cleans up its memory and shuts
down.

Run parameters

T Number of timestepsThe number of timesteps for which to run the model.

T Number of years per timestepThe lengh of the timestep, in years. It is recommended
that this value be a whole number.

T Random seedAn 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 pameter file will come out different. Any narero 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 SORTIEcoordinate system
The Torus Forest

Plot parameters

The plot in SORTIE is the simulation of the physical space in which the modek¥aunsan

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

what its eastvest and nortisouth dimensions are. It's useful to keep your plot size in mind when
you are setting up your parameters and viewing yaitput, since many SORTIE values are per



hectare units. The size of your plot also makes a difference in run timadarger 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 ate 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 additiort $tzployou may need

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

The SORTIE Coordinate System

SORTIE uses XY coordinates, starting at (0, 0), which is at the southwest corner of the plot.
Positive Y coordinates increase to the north; pesik coordinates increase to the east. There
are no negative plot location values. The coordinate values are in MdRGRTANT: The
new coordinates are different from the older versions of SORTIE, in which the axes were
switched. When the new versionnserts older files, the coordinate conversions are made
automatically.

Marth
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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 asoutglends 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 corgrthe minimum plot size in SORTIE. Some processes in SORTIE
require searching a portion of the pldor 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 wouddrisknah
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

1 Plot Length in the X (E-W) Direction, in meters The length of the plot in theastwest
direction, in meters.

1 Plot Length in the Y (N-S) Direction, in metersThe length of the plot in the north
south direction, in meters.



1 Plot Latitude, in decimal degreesThe plot latitude, expressed in degrees and partial
degrees (i.e. 39.10).

15-Aug-2004 10:01 M

Creating a parameter file

This topic covers creating@arameter fildrom scratch. To make a basic parameter file, you

need to define theee populationchoose thesdt of behaviorghat 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 thEile menuand choose the option "New parameter file" for a short wizard that

will get you started. First you will see tfieee setup windowAt 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 pint. Otherwise, you can always come back to this window by choosing=>Edit

setup".

Setting up the behavior list

After your tree population is defined, the wizard will take you toBti¢ 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 l@ors 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>Ethdel flow". At this point

the newparameter 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, yooan enter your parameter values by choosing the menu option "Edit
>Parameters”, which will open tiRarameters windowyou may want to only display and edit




one category of parameter at a time, since all valuegiparameter 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 Aafitng to a parameter file

Adding to a parameter file

This topic covers the additions you can make pa@meter fileFor more on how to create a
basic parameter file from scratch, see thect@reating a parameter fil©therwise, 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
assembledand 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 theuks, since SORTIEND's data visualizatiorran only occur on run
output. There are two kinds of output filsstmmary output fileanddetailed output filesYou

can set up either or both of these usinggta->Output optiongnenu command from the main
SORTIEND window.

Tree maps

You can set up an initidtee mpulationusing density values in size classes usindPér@meters
window. You can also input a known list of trees itve®e mapusing the'File->Open file"
command. There are two kinds of tree maps: those from detailed output files, and those you
create directly in taflelimited text. For more on entering the maps from a detailed output file
(the most likely source), see tHetailed output filéopic. For more on the tatkelimited tree map
file format, see théab-delimited tree mapopic. You can combine these methods of defining tree
initial conditions or use gnone alone.

Grid setup



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

set the sizes of the grid cells using @ed setup windowWhen yu 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 addrid mapgo set the initial conditions for some grids using'tiige->Open
file" command. For more on entering the maps from a detailed output file (the most likely
source), see thaetailed output fildopic. You can also use tlaé&id layer setupvindow to
directly edit the values of grid maps.

Replicating a point in another run

You can replicate a point in another run in yourapaeter 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 o create maturéorest initial conditions for a new run. The first run should have saved
adetailed output filevith as much data as possible. The new parameter file should be compatible
with the first- it shoud 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
souce), see theetailed output fildopic.

Last updated30-Mar-2005 02:44 M

Output in SORTIE

By default, no output occurs during a SORTIE run. You set up output files and choose what data
should be saved iném in order to perform data analysis.

There are two kinds of output filesymmary output fileanddetailed output filesSummary
output files save higlevel data for aun, like population density and basal area. Detailed output
files save more detailed datan fact, as much detail as you want to have; they are very flexible.

To set up output, chooSEdit->Output options”"Once you have produced output files, you can
ask SORTIE to display charts and graphs usingl#te visualization feature¥ou can also use
certain kinds of output as initial conditions in subsequent runs.

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 lyelp decide what to save.

What you save depends on what you want to look @ach 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 beaware that, for overall data, teemmary output files a better choice than the

detailed output filelt 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 runsyou 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 parac@tectly. 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, &d 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 throuBlo time
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 rursgvethe 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 waattghus 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 instad 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 summaoutput 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 reproducgpu 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 8etup detailed output file windowhis 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 wasanYou

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 patens, 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 inil conditions, see thgetailed output filesopic.)

18-May-2006 12:51 R

Batch runs



SORTIEND can do simulations one at a time, or in groups. A group of simulations is a batch
run. A batch run consists of siations 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 usinBaheh 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 savingutput 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, SORDIEaynot 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 tha once, SORTIEND will automatically rename each run's output files so that they will
be numbered sequentially. For instance, if your parameter file saves a filengabedout

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

my _out_l.out ,my out 2.out , andmy out 3.out

Running a batch

Once you have created a batch file, you can run it by choosing "M&iei Batch...". This

allows you to select the batch file you have created. Once you have selected it, SMRWIE
begin running your batch. You do not have to have a parameter file of any kind loaded into
SORTIEND 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 leatrun, 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, SORNIEwill attempt to skip that
simulation and complete the others specified in the file.

Last updatedd1-Apr-2005 01:29 M



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 thEree setup windoywthen move to th&dit smulation 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 fil€rse¢ing 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 theatch file setupvindow.

Open file. Use this option to open parameter and tiks in SORTIEND. You can open
parameter fileshis way, and then addap filesor detailed output fileso the run. You can load
files tha may not be complete or valid for a run. To check a file, you can save it, or open the
Parameters windowand 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 completmoorisect.

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 SORHHEirectory 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 tliata visualizatiofunctions to graphically view the
output of a run. You can open eitterort output fileor detailed output fileshis way.

Exit. Quit SORTIE.

Last updatedi5-Nov-2006 06:53 M

Batch file setup window

This window is reached from the menu option "Eildew batch file" in the main SORTIED
window, or by opening a batch file using "F#®pen file". It allows you to set up a new batch
file. For more information on batch runs, seelib&ch rungopic.

Batch files define a set of runs that you want SORNIEto 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 beleterbefore 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 paramate(d) to add. You should make
this a fully qualified name (i.eC: \ 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 tleewhen 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 parter 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 nunmdr 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 updated23-May-2007 09:37 M

Edit menu

Parameters Use thisoption to edit parameter values for the run. The parameters needing values
changes depending on thehaviorgor the run. For more details on this option, see the
Parameters windovopic. 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, seEditeEpisodic Events Window
topic.

Harvest interface. Use this option to set up thiarvest Interfacéehavior.

Schedule stormsUse this option to schedtdtorm eventsi-or more details on this option, see
the Edit scheduled storms windawpic.

Tree population - set allometry functions window Use this opion to set thallometry
functionsfor tree species and life history stage. For more details on this option, §&#tthe
allometry functions windowvopic.




Tree population - edit species list window Use this option to add, rename, or remove tree
species. For more details on this option, seé&tliespecies list windowopic.

Tree population - edit initial density size classes windowUse this to change the size classes
for tree initial densities. For more details on this option, seE&diitesize classes windotapic.

Tree population - manage tree maps windowUse thisd add and removieee mapsFor more
details on this option, see tManage tree maps windawapic.

Grid layer setup. Use this option to edit the basics of the currently loapliets For more
details on this option, see tf&id setup windowopic.

Model flow. Use this option to edit the list bEhaviorstheir order in the rurand the trees to
which they are assigned. For more details on this option, séalth®&mulation windowopic.

Output options. Use this option to set up output for a run. By default, no output is saved. This
contols bothshort output filesanddetailed output filesFor more details on this option, see the
Output setup windowopic.

29-Feb-2008 02:10 ™

Parameters window

This window is reached using the menu option "Btiarameters"” from the main SORTIE
window. It allows you to edit the parameter values for your run. In this window:
Choosewhich 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 gpldiy, 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 le@aviorghat are currently active in the run are shown. To
edit a value, doublelick 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 @ror copy and CtrV for paste.

Saving the values to a file for review



You can save the parameter window you are currently viewing asoliatited text file for

your own reference. Choose "FiSave window asii". 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 windoweslked 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 limiions 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 M

Edit Harvest Interface Window

This window is reached from the Edit menu by selecting "etrinterface”. It allows you to set
up theHarvest interfacéehavior.

Path and filename of the executableThis is the full path and filename of the executable that
SORTIE will call to perform harvests. Théefiame 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 pathad 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 pat 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 yearsHow 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 thé&dit" 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 batd 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.

Singlerun parametersfile 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 batc

Arguments to pass to the executable (optionalBORTIE 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, thsthe 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 th&lew tree data members to addection.

New tree data members to addExtra tee 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 ben update file.

24-Oct-2006 09:10 M

Edit Scheduled Storms Window

This window is reached from the Edit menu by selecting "Scheduled Storms". It allows you to
schedule storms for th&torm disturbancbehavior. 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 (31): The maximum searity 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 mara click "Remove".

12-Dec-2007 01:07 ™

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 "EdiTree Populatior»Set allometry functions”. The functions
are described on thElometry page.

Functions

T Adult Crown Height -Height Function The allometric relationship used to relate tree
height (in m) and height (or length) of the crowm ifa) for adult trees.

T Adult Crown Radius-Diameter Function The allometric relationship used to relate
DBH (in cm) and crown radius (in m) for adult trees.

1 Adult Height-Diameter Function The allometric relationship used to relate DBH and
height for adult tees.

1 Sapling Crown HeightHeight Function The allometric relationship used to relate tree
height (in m) and height (or length) of the crown (in m) for saplings.

1 Sapling Crown RadiusDiameter Function The allometric relationship used to relate
DBH (in cm) and crown radius (in m) for saplings.

1 Sapling HeightDiameter Function The allometric relationship used to relate DBH and
height for saplings.

1 Seedling HeightDiameter Function The allometric relationship used to relate diameter
at 10 cm and height for sdes.

29-Feb2008 02:42 M

Edit species list window

This window is reached from the menu option "Exiree Populatior>Edit species list" in the
main SORTIEND window. It allows you to the species list of tinee 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 grig mhata.

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

RenameTo change the name of a species, first select it in the species list. Then type the new
name in the box marked "New species:", alick "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 existingigse 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 replabgdettings 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 andDown This lets you change the order of species in the list. Select one or more species
and click the buttons to move them.

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

Last updated29-Feb2008 02:39 PRI

Edit size classes window

This window is reached from the menu option "Exiiree Populatior>Edit initial density size
classes" in the main SORTIRD window. It allows you to edit the size classes fortthe

population Size classehelp 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 claBamrtheters
window. You can have as many size classeyou 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 ass 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,
sekct 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-Feb2008 02:42 M

Manage tree maps

This window is reached from the menu option "Exditree PopulatiorrManage tree ns" in
the main SORTIEND window. This allows you to manage tree maps as an addition to the tree
population.

Add tree map. This lets you load sb-delimited tree mafile and add it to your current

parameter fileThese 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 parditecoo 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. SORTHED will then read the file directly when the run begins.

Remove tree map treedlf there is aree magdoaded, 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 &ree mafdoaded, 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 tatwelimited text file, which you can open in a spreadsheet or text editorcrekged
this way are only for your own use. SORTND cannot accept them as run input. However, you
can transform them yourself into a tdélimited map file that SORTHRID can accept; see the
Tab-delimited tree matopic.

29-Feb2008 02:30 ™

Grid Setup Window

This window is reached using the main SORTIE window menu option-2&tid layer setup”.
It allows you to work withgridsfor your run. It has the following options:

Choosing a grid to work with

Cell length in X (EW) direction, in m
Cell length in Y (NS) 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 thad you would like to work with. The active grids appear in the
drop-down list that shows the optior-Please select grd" when the window is first

displayed. The grids that appear in that list depends on the lishakiordor this run (editable
using theEdit simulation flowwindow). If none of the behaviors with which a grid is associated
are enabled, then the grid won't show up in theWsten 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\([Edirection, in meters. Some grids do not

allow you to change their cell size (consult tteeumentation fondividual gridsfor any

limitations or recommendations). You can enter any number that you wish, between 0 and the
length of theplot in the X direction. The number does not @aw be an integer. Once you have
entered your desired value, you must clidipdate 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 YSNdirection, in meters. Some grids do not allow
you to change their cell size (consult the documentatiomdvidual gridsfor any limitations
or recommendations). You can enter any number that you wish, between @ &mth of the




plotin the Y direction. The number does not have to be an integer. Once you have entered your
desired value, you must cliCkipdate 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 gid values...

Use this button to open tii&rid Value Editwindow. This window allows you to view and
change values for grid maps and write them out taltdimited text files.

Clear grid map

If there is anaploaded 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 yiold &CCancel” for the window.

15-Sep2004 02:45 M

Grid Value Edit Window

This window allows you to directly work with the data in tirel mapdor a single grid. You
can look at the values for maps loaded from a parametitailed output file, make changes to
existing maps, or enter new values to use as initial conditions. You reach this window from the

Grid Setupwindow.

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

one table for each grid data member (seerthi@idual grid documentatiofor what each grid

data member represents). If a table is completely blank, that means that there is curreafly no
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 "Bi@pen file" command. For more on entering

the maps from a detailed output file (the most likelyrse)) see thdetailed output fildopic.)

Editing map values

To edit a value, doublelick its cell. You can copy and paste back and forth from Excel, and
within the window itself. You can use the menu commardihe parameter window "Eéit
>Copy" and "Edit>Paste", or the keyboard shortcuts @ror copy and CttV 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 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-@ddimited text for your own review in a spreadsheet or text
editor program. Choose "FitleSave window as file". Each valfier 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 documentatidinithral

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. Thal&dimited text file is just for your

review. It cannot be used as input to SORTIE directly, althgoghcould copy and paste values
from it.

16-Sep2004 10:04 M

Model flow window

This window is reached using the main SORTIE window menu option-*idindel flow". It

allows you to choose theehaviordor 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 wa 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 hierarchstaucture 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 windgwhere you can edit the list of behaviors, their order, and to what
trees they apply. Clicking on any grid name brings ugzthé setup windowwhere you can se
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 bringsnag thehavior

window, which you caruse 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, spedgeshown 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 tBed setup windowwhere you can set options

for grids. Clicking on a tree type below a species name brings tiethbehavior window

which you can use to set up the behaviors applied to the chosen tree type and species
combinatian. Clicking on the name of any behavior brings upGherent run behaviors windqw
where you can edit the list of behaviors, their order, and to what trees they apply.

View by data - type first

This button changs 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 whairsehagrder,

apply. Clicking on any grid name brings up tBed setup windowwhere you can set options

for grids. Clicking on a tree species name below a tree type brings tipahmehavior 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 uthreent run behaviors windqw
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 tkelit simulation flowindow. It edits the set dfehaviors

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 ordeithe "Up" and "Down" buttons

Removing behaviorsthe "Remove" button

Changing behavior assignmentbie "Modify assigned data" button

Adding new behaviors

The lefthand side of the window is devoted to choosing new behaviors for thiBegim by
choosing an overall behavior grouping using the dtopwn 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 undéhnn&lect 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@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 alrea@ylish th
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 thain 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
separatedby 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 behavors - 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 thigh 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 upThee assignments windowo allow you to

modify the assignments.

Tree behavior edit window

This window is reached through tEelit simulation flomwindow. It edits the list obehaviors

for a giventreecombination 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 "Asgned behaviors”. In this window:

Adding new behaviors

Removing behaviors

Apply to (species) (typ)

Apply to all (type)

Adding new behaviors

The lefthand side of the window is devoted to choosing new behaviors to apply to this tree
type/species combination. Begin by choosing an overall behawopigg using the dregown

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 adah ttiek 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 tBearrent run behaviorwindow 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 tigalready 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 opportunityo 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 dialagrhis 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) (¥pe)

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. Behgsiningave removed have
that species/type combination deleted from their list. If adeggendent 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 rezeian error message and be given the opportunity to
correct your choices.

Apply to 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 specigbetpecified type are deleted and
replaced with the behavior choices listed. If a-tlependent 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 rege an error message and be given the opportunity to correct
your choices.

Tree assignments window

This window is reached from ti&urrent run behaviors windoear from theEdit harvest
interface window It modifies thetreesto which abehavioris applied.

The current list of tree species/type combinations is shown on thenegttside of the window.
The lefthand side allows you to choose a new species/type combination. Choose the appropriate



combination where it says-Please choose a species" anflease 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 "QKb, and you will be given the
opportunity to change it. See the documentation for individual behaviors for information on how
they can be applied.
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Edit Episodic Events Window

This window is reached using the menu option "Bdipisodic 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 whichalreaely 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 mortadipysodes, see thgisturbance Behaviot®pic. For more

on Plantings, see ttii&anting Behaviorsopic.) On the right is a map of the plot. On this map is
displayed the lpt grid cells to which a episodic event is applied. In addition, if there has been a
tree mapdefined, existing trees are also displayed. The color key for these trees is at the far right.

Note to users of previous versionof 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 "ModeRun" is chosen from the main modehdow.



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 paramet file without episodic event information.

2. Enter the appropriate size classes uskjt->Tree Setup”and the appropriate initial
density information usinedit->Parametes”.

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

4. Using"Edit->Output Options,'create aletailed output filevith the X, Y, and DBH of
the saplings athadults of each species.

5. Save the parameter file under a different name.

6. Choose "ModePRun" 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 you original parameter file again.

8. Use the instructions in thaetailed output filesopic 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|. Semutie
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 infornmadiibout 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 episodc 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 wilcome 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 butbns 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-Jun2004 02:30 M

Edit Harvest Window

This window is reached from thgdit Episodic Events Windowy clicking on the "Harvest" tab
and selecting "New" or "Edit".

This window is where you create a new harvest event or edit simgxone. 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 spsdiey is to the right. (For more on tree maps and episodic
events, see thedit Episodic Events Windowopic.)

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.

Speciesapplied 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 harvestspytbédee 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 changahsteatecomposition 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 yau 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.



T % of density. You intend to specify cut amounts as a percentage of total density to
remove, from 0 to 100. The trees removed ké 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.

T Amt. density (#/ha).You intend to specify cut amounts as a number of peesectare
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 targeb@uhas been reached
or there are no more trees in that size class.

T % 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 tale 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
classrange and the cut area are both large, the amount of basal area removed is likely to
be very close to the target.

7 Amt. basal area (nf/ha). You intend to specify cut amounts as an amount of basal area
to remove, in square meters per hectare. SORTIE aldLéate 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 areavesndoser 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 cutEnter the size class ranges you are cutlfiogt 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 whatuyhave 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 met&elected 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-Dec2004 10:7 AM

Edit Mortality Episode Window

This window is reached from th&dit Episodic Events Windowy clicking on the "Mortality
Episodes" tab and selecting "New" or "Edit".




This window is where you create a nelarmed 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, séathEpisodic Events Windotopic.)

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 planna&l 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 toPut a checkbox next to each species to which this planogdlity 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 attemptdnsolidate 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
sizeclasses.

T % 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 stnedl populations, the amount actually
killed may not be exactly what was entered.

T 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 nutmper
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.

T % 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 irthe 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 likeletg be v
close to the target.

1 Amt. basal area (nf/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 whictetplanned 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 areldisturbed 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 andmexiDBH, 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 it 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 adakoon individual

cells. Clicking or dragging on selected (colored) cells causes them to become unselected (white).
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Edit Planting Window

This window is reached from tti&dit Episodic Evets Windowby 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 centselgct 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 thedit Episodic Events Windowopic.)

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 specielSor each species, enter the percentage of total trees planted that
should be of tat 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 distributiecies spthe 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 "Gedl', 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 "Randdim’s 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 idisit@nce,

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 t@hich 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 cbtkinQ

or dragging on selected (colored) cells causes them to become unselected (white).
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Edit Harvest Interface Window

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

Path and filename of the executableThis 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
theoperating 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 hanat 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 writegth the list of trees to be harvested. Input the flename and extension
as it will be written by the executable.

How often to harvest, in yearsHow often SORTIE will perform the harvest process. This
number must be a positive integer value.

Behavior aurrently 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 cdumns: 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 inpiiles 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.

Singlerun parameters file for batch run (optional): If you want SORTIE tananage 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 (optionalBORTIE 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 eXecurtthlwrite

with updates to these data members. If there is an update file, there must also be new tree data
members in th&lew tree data members to addection.

New tree data members to addExtra 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.
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Edit diameter at 10 cm

This window is reached through tkelit Episodic Events Windowy clicking on the "Plantings"
tab and clicking the button marked "Edit initial diameter at 10 cm."

When planting seedlings (see more onglaamting behavioor theEdit Planting Window, you

can allow their size to default to the value in the "New seedling diamet@rcat"lparameter of
thetree populationor 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 seedlinggettbat s
Actual values will be slightly randomized around these values.

07-Dec2004 10:55 M

Output setup window



This window is reached using the "Edi©utput options” choice on the menu of the main

SORTIE window. It is a gateway to managing the outjpdibas 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€Xtiput in SORTIERopic. For a list of data
visualization options and what you need to save to use them, deatth¥isualizatiortopic.

Save Summary Output File (.out)

This button opens theummary output file setup madowfor savingshort, 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 th®etup detailed output file windofer savingdetailed output filesAs a
quick check, the text just below this button will tell you if there ameently detailed output file
save settings.
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Setup detailed output file window

This window is reached from tl@@utput setup windowit is the first step in setting updetailed

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 Visualizatiortopic.

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" extensn.

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 dsitag thedata visualizatioools. 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 awaynd cannot be canceled.

Clear everything. Erases all detailed output settings. This option takes effect right away and
cannot be canceled.



Trees Sets options for savirtgeesby opening thé&etup tree save options windovihe 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 savingridsby opening thé&etup 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 p subplots for tree data by opening Hxit subplots windowSubplots
are regions within the plot as a whole that will have data saved separately. You can find more
information in thedetailed output filéopic. You are not required to create subplots.
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Setup tree save options window

For more on the different tree types, seettbestopic. For more on thdata available to save,
see thdree data member lisbpic.

This window is reached from tt&etup detailed output file window allows you to choose

options fortreedata for adetailed output fileWhat 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@aga Visualizatiortopic.

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 pieegadthét 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 certabrehaviorghat need them have been chosen for the cumentach

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 omore speciesBegin 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 saveFor the species that you have selected, click on what you want to save for
each tree of that spesieYou can Ctrl + click to select multiple data at once.

Save every X timestepsChoose 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 dta 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,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".
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Set up grid save options

This window is reached from tt&etupdetailed output file windowit allows you to choose

options forgrid data for adetailed output fileEach grid has different data associated with it, so
you must choose them sepahat&ou 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 wat to be available to you after the run. For a list of data visualization options and
what you need to save to use them, se®tta Visualizatiortopic.

Select a grid Choose one of the current run's active giidsh this dropdown list. The grids

that appear in that list depends on the ligtatiaviorgor this run (editable using tHedit
simulation flowwindow). 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 timestepsChoose how often, in timesteps, you want to save this grid's data. The
number 1 saves every timesté&pe 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, seethividual 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 fordsl gr

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 ti@utput setp window: It allows you to set options for a
summary output fileOnly 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. Fafa#t visualization
options and what you need to save to use them, s&athé/isualizatiortopic.

Output File Name. Enter your output file name here, or choose the "Browse" button to navigate
to a path. If ya 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 thé&dit Subplotsvindow.

The other optins allow you to choose saving options for different types (life history stages) of
trees. For the definition of seedling, sapling, adult, and shag, sgedhi®pic.

Save absolute densitySaves the density of trees of eaplecies 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 are&saves the amount of basal area of trees of gmethes of that type, in
square meters per hectare.

Save relative basal areaSaves the amount of basal area of trees of each species of that type, as
a proportion of total tree basal area for that type.
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Edit Subplots Window

You reah this window by clicking the "Set up subplots..." button on eitheBtimemary output

file setup windowor theSetup detailed output file windowhis window allows you toefine

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 aregou could define seval 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 skiAlong 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 omaphemmith 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 issasned 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 tdagveHowever, 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 sphot 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 thdit Episodic Events WindowTo help you with

this, the subplots window will display episodic events for you on the map. You can display
harvest, planned mortality episodesd ganting 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 tle 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. Rurs 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 pagafiet 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 rupmodel.



Run Batch...Allows you to select a batch file and then run the batch. You can read more about
batch rungere You create batch setup files using biach file setupvindow. 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 transitioningrowth and death
Tree organization

Tree population initial conditionsdensities 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
measurd and how different aspects of tree shape are calculated can be foundllortietry

topic. In addition, a tree may carry data added to Bélyaviorsto 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 bphaviordor a run, you tell each behavior which trees to act on
by gecies and type. There is support for seven tree life history stages in the model:

1 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.

1 Seedling.Seedlings are defined &rees less than the height set in the parariviger
Seedling Height (meters)normally 1.35 meters, thus seedlings have no DBH). Their
primary size measurement is the diameter at 10 cm height.



1 Sapling. Saplings are defined as having a DBH greater themddess than the Minimum
adult DBH defined in the tree parameters. Seedlings and saplings are sometimes referred
to collectively as "juveniles".

T Adult. Adults are defined as having a DBH equal to or greater than the Minimum adult
DBH defined in the treegrameters.

T Stump. Stumps are saplings or adults that have been cut yahest behaviorStumps
exist only for the timestep in which they were created, and then disappear.

1 Snag.Snags are standing dead tregsey can be produced when saplings and adults die
due to normal tremortality or adisturbance evensuch as disease. Only adult trees
become snag&ee below for more on how trees become snags.

T 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 betweerfdihistory stages as they grow. When a seedling reaches the maximum
height set for its species, it becomes a sapling. The gatue 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 diszoityimay 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 théhgrow
phase can be overridden. For more, seé&ittosvth behaviorsopic.)

Death also produces tree life history stage transitions. Behaviors can request to a tree population
that a tree be killed. How the tree populatresponds 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).

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 cdse rtn is classified as "stump aware" and/or "shag

aware".

Here's what happens to a tree to be killed in different situations:

1 Ifatreeis aseedling, it is deleted from memory no matter why it died.

1 If atreeis a sapling or adult killed in a harvestd the run is "stump aware", the tree is
converted to a stump.

1 Saplings killed for any other reason, or by harvest in a run that is not "stump aware", are
deleted from memory.

1 If the tree is an adult killed by harvest and the run is not "stump aware", it is deleted from
memory.



1 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 shag.

1 If the tree is an adukilled for any reason other than harvest, and the run is NOT "snag
aware", the tree is removed from memory.

1 If the tree is already a shag, it is removed from memory.

Tree organization

Trees are organized by location and size in what is called theopedapon. The tree population
indexes trees into 8 m by 8 m areas, lined up by height. The population acts as a librarian for
behaviorghat 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 credtees for you by describing a particular pattern of densities by
species and size range (size class). You define size classedirdhsetup windoyand enter
densities in th&arameters window he second way is to directly list a particular set of trees in a
tree mapwithin 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 yotabown

delimited tree mapsrhe preferred method of incorporating a tree map to a run is to add it

directly into a parameter file. Hower, 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

1 Initial Densiti esThe 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 O if there is none) and ends at the value for the current size clags iShe a
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 sgduight class
parameters. You can set up size classes ifrine setup window

1 Initial Density (#/ha) - Seedling Height Class Number of seedlings per hectare to
create in the first seedling height class (not iregl). The lower bound of this class is 0
cm and the upper bound is the value in$eedling Height Class 1 Upper Bound, in
cm parameter.

1 Initial Density (#/ha) - Seedling Height Class 2lumber of seedlings per hectare to
create in the second seedlingdigiclass (not required). The lower bound of this class is
the value in th&eedling Height Class 1 Upper Bound, in crparameter and the upper
bound is the value in thgeedling Height Class 2 Upper Bound, in crparameter.




1 Initial Density (#/ha) - SeedlingHeight Class 3Number of seedlings per hectare to
create in the third seedling height class (not required). The lower bound of this class is
the value in thé&eedling Height Class 2 Upper Bound, in crparameter and the upper
bound is 135 cm (the tallesbgsible seedling height).

Minimum Adult DBH The minimum DBH at which trees are considered adults. (See
more about tree life history stages, above.)

1 Max Seedling Height (meters)rhe maximum seedling height, in meters. Trees taller
than this height are saplis. (See more about tree life history stages, above.)

T New Seedling Diameter at 10 crithe 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.

1 Seeding Height Class 1 Upper Bound, in cnThe 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.

1 Seedling Height Class 2 Upper Bound, in cnithe upper bound dahe second seedling
height class, in cm, for specifying seedling initial densities (not required). The lower
bound of the size class is tBeedling Height Class 2 Upper Bound, in crparameter.
There is a third size class, whose lower bound is this paegmealue and whose upper
bound is 135 cm.

T Tree Map To Add As TextTree 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 editedTinetheetup window
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Allometry

In this document:

Allometry parameters

The "standard" crown depth and radius relationships

The "ChapmatRichards" crown depth and radius relationships
The nonspatial density dependent crown depth eadius relationships
The NCI crown depth and radius relationships

DBH - diameter at 10 cm relationship

The "standard" diametdreight relaibnships

The "linear" diameteheight relationship

The "reverse linear" diametéeight relationship

The "power" diameteheightrelationship

Allometry is the relationships between various aspects of a tree's size and shape. A tree may use
different relationships for differeitife history stages




You can choose the relationship used by each life pistage of each species. These can be
freely mixedandmatched. Use thEdit Allometry Functionsvindow to set the allometry
functions.

Definitions: DBH (diameter at breast height) is the diameter of a tree trunk at 1.35 meters above
the groundDiameter at 10 cm ordiam;y, is the diameter of a tree trunk 10 cm above the
ground.

In general, crowns are modeled as cylinders, with a radius and a heigfific®mdhaviors may
make different assumptions but if so they should be clearly stated in that behavior's
documentation.

Seedlings in SORTHAID do not have crowns. Saplings and adults (and, in some cases, snags)
all use the same relationships to desccitoevn shape.

Allometry parameters

T Adult Linear Function Intercept The intercept of thadult linear functiorior DBH and
height.

T Adult Linear Function Slope The slope of theddt linear functionfor DBH and height.

T Adult Reverse Linear Function Intercept The intercept of thadult reverse linear
functionfor DBH and height.

T Adult Reverse Linear Function SlopeThe slope of thadult reverse linear functidor
DBH and height.

1 Chapman-Richards Asymptotic Crown Height The asymptotic crown depth (or
length), in m, of the ChapmeRichards crown depth equation.

1 Chapman-Richards Asymptotic Crown Radius The asymptotic crown radius, in m, of
the ChapmaRichards crown radius equation.

1 Chapman-Richards Crown Height Intercept The intercept of the Chapmdichards
crown depth equation. This represents the crown depth, in m, of the small@seposs
sapling.

T Chapman-Richards Crown Height Shape 1 (b)The first shape parameter, b, of the
ChapmarRichards crown depth equation.

1 Chapman-Richards Crown Height Shape 2 (c)fhe second shape parameter, c, of the
ChapmarRichards crown depth equation.

1 Chapman-Richards Crown Radius InterceptThe intercept of the Chapmdichards
crown radius equation. This represents the crown radius, in m, of the smallest possible
sapling.

T Chapman-Richards Crown Radius Shape 1 (bYhe first shape parameter, b, of the
ChapmarRichards crown radius equation.

1 Chapman-Richards Crown Radius Shape 2 (cYhe second shape parameter, c, of the
ChapmarRichards crown radius equation.

1 Crown Height Exponent The exponent in thetandard equatioior calculating crown
depth.

1 Crown Radius ExponentThe exponent in thetandard equatiofor determining the
crown radius.




Intercept of DBH to Diameter at 10 cm Relationshiprhe intercept of the linear
relationsip letween the DBH, in cm, and the diameter at 10 cm height, in cm, in small
trees. Used by all species.

Maximum Tree Height, in metersThe maximum tree height for a species, in meters.
No tree, no matter what allometric function it uses, is allowed to det taan this. Used
by all species.

NCI Crown Depth - Alpha NCI function exponent. Used to calcul®¥€l crown depth
NCI Crown Depth - Beta NCI function exponent. Used to calcul&€l 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 calcul&&€l crown

depth

NCI Crown Depth Lambda for Species X NeighborsT'he competitive effect of
neighbors of species X. Used to calculdt@l crown depth

NCI Crown Depth - Max Potential Depth (m) The maximum possible value for gvo
depth, in m. Used to calculatCI crown depth

NCI Crown Depth - Max Search Distance for Neighbors (mYhe maximum distance,
in m, at which a neighboring tree has competitive effects on a target tree. Used to
calculae 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 calcul&€l crown

radius

NCI Crown Radius - Beta NCI function exponent. Used to calcul®€l crown radius
NCI Crown Radius - Crowding Effect "n" Crowding effect exponent. Used to
calculateNCI crown radius

NCI Crown Radius - GammaNCI function exponent. Used to calcul&®€l crown
radius

NCI Crown Radius Lambda for Species X Neighbord'he competitive effect of
neighbors of species X. Used to calculdtél crown radius

NCI Crown Radius - Max Potential Radius (m)The maximum possible value for
crown radius, in m. Used to calcul®€I crown radius

NCI Crown Radius - Max Search Distancgor Neighbors (m) The maximum distance,
in m, at which a neighboring tree has competitive effects on a target tree. Used to
calculateNCI crown radius

NCI Crown Radius - Minimum Neighbor DBH (cm) The minimum DBH for tees 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 fardhspatial exponential
densiy dependenfunction.




Non-Spatial Density Dep. Inst. Crown Height "b" The "b" term in the instrumental
crown depth equation, used to calculate crown radius fardhapatial exponential
density dependeifiinction.

Non-Spatial Density Dep. Inst. Crown Height "c" The "c" term in the instrumental
crown depth equation, used to calculate crown radius faradhspatial exponential
density dependeifiinction.

Non-Spatial Density Dep. Inst. Crown Height "d" The "d" term in the instrumental
crown depth equation, used to calculate crown radius fardhspatial exponential
density dependeffiinction.

Non-Spatial Density Dep. Inst. Crown Height "e" The "e" term in the instrumental
crown depth equation, used to calculate crown radius farahspatial exponential
density dependeifiinction.

Non-Spatial Density Dep.nst. Crown Height "f* The "f" term in the instrumental
crown depth equation, used to calculate crown radius fardhspatial exponential
density dependeifiinction.

Non-Spatial Density Dep. Inst. CrownHeight "g" The "g" term in the instrumental
crown depth equation, used to calculate crown radius fardhspatial exponential
density dependeifiinction.

Non-Spatial Density Dep. Inst. Crown Height "h" The "h" term in the instrumental
crown depth equation, used to calculate crown radius fardhspatial exponential
density dependeifiinction.

Non-Spatial Density Dep. Inst. Crown Height "i" The "i" termin the instrumental
crown depth equation, used to calculate crown radius fardhspatial exponential
density dependeiffiinction.

Non-Spatial Density Dep. Inst. Crown Height "j" The "j" term in the ingumental
crown depth equation, used to calculate crown radius fardhspatial exponential
density dependeiffiinction.

Non-Spatial Exp. Density Dep. Crown Radius "D1"The "D1" term in thenon-spatial
exponential density dependamown radius function.

Non-Spatial Exp. Density Dep. Crown Radius "a"The "a" term in theon-spatial
exponential density dependerown radius function.

Non-Spatial Exp. Density Dep. Crown Radius "b"The "b" term in thenon-spatial
exponential density dependamown radius function.

Non-Spatial Exp. Density Dep. Crown Radius "c"The "c" term in thenon-spatial
exponential density dependambwn radius function.

Non-Spatial Exp. Density Dep. Crown Radius "d" The "d" term in thenonspatial
exponential density dependambwn radius function.

Non-Spatial Exp. Density Dep. Crown Radius "e"The "e" term in th@on-spatial
exponential density dependambwn radius function.

Non-Spatial Exp. Density Dep. Crown Radius "f* The "f" term in thenon-spatial
exponential density dependambwn radius function.

Non-Spatial Density Dep. Inst. Crown Radius "a"The "a" term in the instrumental
crown radius equation, used to calculate crown depth withdahspatial logistic density
dependentunction.




Non-Spatial Density Dep. Inst. Crown Radius "b" The "b" term n the instrumental
crown radius equation, used to calculate crown depth withdahspatial logistic density
dependentunction.

Non-Spatial Density Dep. Inst. Crown Radius "c"The "c" term in the instrunmsal
crown radius equation, used to calculate crown depth withahspatial logistic density
dependentunction.

Non-Spatial Density Dep. Inst. Crown Radius "d" The "d" term in the instrumental
crown radus equation, used to calculate crown depth witmthespatial logistic density
dependentunction.

Non-Spatial Density Dep. Inst. Crown Radius "e"The "e" term in the instrumental
crown radius equatiomised to calculate crown depth with tinspatial logistic density
dependentunction.

Non-Spatial Density Dep. Inst. Crown Radius "f" The "f* term in the instrumental
crown radius equation, used to caltel crown depth with theon-spatial logistic density
dependentunction.

Non-Spatial Density Dep. Inst. Crown Radius "g"The "g" term in the instrumental
crown radius equation, used to calculate crownldejith thenon-spatial logistic density
dependentunction.

Non-Spatial Density Dep. Inst. Crown Radius "h" The "h" term in the instrumental
crown radius equation, used to calculate crown depth withahspatial logistic density
dependentunction.

Non-Spatial Density Dep. Inst. Crown Radius "i" The "i" term in the instrumental
crown radius equation, used to calculate crown depth withahspatial logistic density
dependentunction.

Non-Spatial Density Dep. Inst. Crown Radius "j" The "j" term in the instrumental
crown radius equation, used to calculate crown depth withahspatial logistic density
dependentunction.

Non-Spatial Log. Density Dep. Crown Height "a" The "a" term in theon-spatial
logistic density dependentown depth function.

Non-Spatial Log. Density Dep. Crown Height "b" The "b" term in thenon-spatial
logistic density dependentown depth function.

Non-Spatial Log. Density Dep. Crown Height "c" The "c" term in thenonspatial
logistic density dependentown depth function.

Non-Spatial Log. Density Dep. Crown Height "d" The "d" term in thenon-spatial
logistic densitydependentrown depth function.

Non-Spatial Log. Density Dep. Crown Height "e"The "e" term in th@onspatial
logistic density dependentown depth function.

Non-Spatial Log. Density Dep. Crown Height "f' The "f" term in thenon-spatial
logistic density dependentown depth function.

Non-Spatial Log. Density Dep. Crown Height "g" The "g" term in thenon-spatial
logistic density dependentown depth function.

Power Function "a" The "a" parameter in theower functiorfor the heightdiameter
relationship.

Power Function Exponent "b" The exponent, or "b" parameter, in th@wver function
for the heighidiameter relationship.




1 Sapling Linear Function Intercept The intercept of theapling linear functiofor DBH
and height.

1 Sapling Linear Function Slope The intercept of theapling linear functiofor DBH and
height.

1 Sapling Reverse Linear Function InterceptThe intercept of theapling reverse linear
functionfor DBH and height.

1 Sapling Reverse Linear Function Slopdhe slope of theapling reverse linear function
for DBH and height.

1 Seedling Linear Function InterceptThe intercept of theeedling linear functiofor
DBH and height.

1 Seedling Linear Function SlopeThe slope of theeedling linear functiofor DBH and
height.

1 Seedling Reverse Linear Function IntercepThe intercept of theeedling reverse
linear functionfor DBH and height.

1 Seedling Reverse Linear Function Slop&he slope of theeedling reverse linear
functionfor DBH and height.

1 Slope of Asymptotic Crown HeightSlope of thestandard equaticior determining
crown depth.

1 Slope of Asymptotic Crown RadiusSlope of thestandard equaticior determining
crown radius.

71 Slope of Asymptotic HeightExponential decay term in the adult and sapétamdard
functionfor DBH and height.

1 Slope of DBH to Diameter at 10 cm Relationshiffhe slope of the lineaelationsip
between the DBH, in cm, and the diameter at 10 cm height, in cm, in small trees. Used by
all species.

1 Slope of HeightDiameter at 10 cm RelationshipThe slope of the seedlirggandard
functionfor diamete at 10 cm and height.

The "standard" crown depth and radius relationships
Crown radius is calculated as:
rad = C, * DBH ?
where:
rad is the crown radius, in meters
C, is theSlope of Asymptotic Crown Radiusparameter

ais theCrown Radius Exponentparaneter
DBH is the tree's DBH, in cm

=A =4 -4 =

Crown radius is limited to a maximum of 10 meters.
Crown depth is calculated as

ch = G, * height®



where

chis the distance from the top to the bottom of the crown cylinder, in meters
C. is theSlope of Asymptotic CrownHeight parameter

heightis the tree's height in meters

b is theCrown Height Exponent parameter

=A =4 =4 =4

The "Chapman-Richards" crown depth and radius
relationships

The ChapmaiRichards equation for calculating crown radius is:

rad=i+a(l-e® D¢

where

1 radis the crown radius, in meters

DBHis the tree's DBH, in cm

T iis theChapman-Richards Crown Radius Interceptparameter, which represents the
crown radius of the smallest possible sapling

T ais theChapman-Richards Asymptotic Crown Radiusparameter

b is theChapman-Richards Crown Radius Shape 1 (bparameter

T cis theChapman-Richards Crown Radius Shape 2 (cparameter

=

=

The ChapmaiRichards equation for calculating crown depth is:
ch=i+a(l-e®"")°
where

1 chis the distance fromhe top to the bottom of the crown cylinder, in meters

1 His the tree's height, in m

T iis theChapman-Richards Crown Height Intercept parameter, which represents the
crown depth of the smallest possible sapling

1 ais theChapman-Richards Asymptotic Crown Height parameter

1 bis theChapman-Richards Crown Height Shape 1 (bparameter

1 cis theChapman-Richards Crown Height Shape 2 (cparameter

The nonspatial density dependent crown depth and radius
relationships
The density dependent equations for crown radngscaown depth use nespatial measures of

density to influence crown radius and crown depth. Density is measured across the plot as a
whole, not locally (thus "nespatial).



In addition to the use of density variables, the density dependent equatioresafio width uses

an estimate of crown depth as a dependent variable (and vice versa). This estimated value of
crown width and crown depth (reehd ch) used in the density dependent equations come from
the instrumental variable equations. Calculatirggittstrumental variables equations avoids
"uncoupling” the crown radiuscrown depth relationship.

The nonspatial exponential density dependent crown radius function is:

where:

= =4 =4 =4 4 -4 -4 -4 4 -4 -4

= =4 =4

rad = D1 * DBH?* Height” * ch; °* STPH?* BAPH®* BAL

rad is the ecown radius, in meters

D1is theNon-Spatial Exp. Density Dep. Crown Radius "D1"parameter

ais theNon-Spatial Exp. Density Dep. Crown Radius "a"parameter

b is theNon-Spatial Exp. Density Dep. Crown Radius "b" parameter

cis theNon-Spatial Exp. Density Dep. Crown Radius "c"parameter

dis theNon-Spatial Exp. Density Dep. Crown Radius "d" parameter

eis theNon-Spatial Exp. Density Dep. Crown Radius "e"parameter

fis theNon-Spatial Exp. Density Dep. Crown Radius "f" parameter

DBH is the tree's DBH, in cm

Heightis the tree height, in meters

ch is the instrumental crown depth of the target tree, in meters, calculated using the
function below

STPHis number of stems per hectare of adult trees within the entire plot

BAPHis the baal area, in fmper 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
per hectare

The instrumental equation for calculating ishas follows:

ch =a+b*DBH + ¢ * Height + d * DBH? + e * Height? + f / DBH + g * STPH + h * BAPH

where;

=A =4 =4 =4 4 -4 -4 -4 -8 -4

+i*BAL +j * (Height / DBH)

ais theNon-Spatial Density Dep. Inst. Crown Height "a" parameter
b is theNon-Spatial Density Dep. Inst. Crown Height "b" parameter
c is theNon-Spatial Density Dep. Inst. Crown Height "c" parameter
d is theNon-Spatial Density Dep. Inst. Crown Height "d" parameter
eis theNon-Spatial Density Dep. Inst. Crown Height "e" parameter
fis theNon-Spatial Density Dep. Inst. Crown Height "f* parameter

g is theNon-Spatial Density Dep. Inst. Crown Height "g" parameter
his theNon-Spatial Density Dep. Inst. Crown Height "h" parameter
i is theNon-Spatial Density Dep. Inst. Crown Height "i" parameter

j is theNon-Spatial Density Dep. Inst. Crown Height "j" parameter



DBHis the tree's DBH, in cm

Heightis the tree height, in meters

STPHis number of stems per hectare of adult trees within the entire plot

BAPHis the basal area, inaper 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
per hectare

=A =4 -4 -4 4

The nonspatial logistic density dependent crown depth function is:

height
a+*DEH tetheight+d *rcxcfi +e*STPHA+ f*BAPH +g*BAL

ch=
1+&

where:

chis the crown depth, in meters

heightis the tree's height, in m

ais theNon-Spatial Log. Density Dep. Crom Height "a" parameter

b is theNon-Spatial Log. Density Dep. Crown Height "b" parameter

cis theNon-Spatial Log. Density Dep. Crown Height "c" parameter

d is theNon-Spatial Log. Density Dep. Crown Height "d" parameter

eis theNon-Spatial Log. Density Dep. Crown Height "e" parameter

fis theNon-Spatial Log. Density Dep. Crown Height "f" parameter

g is theNon-Spatial Log. Density Dep. Crown Height "g" parameter

DBH is the tree's DBH, in cm

rad; is the instrumental crown radius of the target tree, iremmetalculated using the
function below

STPHis number of stems per hectare of adult trees within the entire plot
BAPHis the basal area, inaper hectare, of adult trees within the entire plot
BAL is the sum of the basal area of all trees taller thaméight of the target tree, irffm
per hectare

= =4 =4 =4 -4 -4 -4 -4 -8 -8 9
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The instrumental equation for calculating;nadas follows:

radi = a + b * DBH + ¢ * Height + d * DBH? + e * Height® + f/ DBH + g * STPH + h *
BAPH + i * BAL + j * (Height / DBH)

where:

ais theNon-Spatial Density Dep. Inst. Crown Radius "a" parameter
b is theNon-Spatial Density Dep. Inst. Crown Radius "b" parameter
cis theNon-Spatial Density Dep. Inst. Crown Radius "c" parameter
dis theNon-Spatial Density Dep. Inst. Crown Radius "d" parameter
eis theNon-Spatial Density Dep. Inst. Crown Radius "e"parameter
fis theNon-Spatial Density Dep. Inst. Crown Radius "f* parameter

g is theNon-Spatial Density Dep. Inst. Crown Radius "g"parameter

=A =4 =4 =4 4 -4 A



his theNon-Spatial Density Dep. Inst. CrownRadius "h" parameter

i is theNon-Spatial Density Dep. Inst. Crown Radius "i" parameter

] is theNon-Spatial Density Dep. Inst. Crown Radius "}" parameter

DBH is the DBH of the tree, in cm

Heightis the tree height, in meters

STPHis number of stems péectare of adult trees within the entire plot

BAPHis the basal area, in“mer 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
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:
1 CRis the crown radius, inm
1 CDis the crown depth, in m
1 Max CRis theNCI Crown Radius - Max Potential Radius (m)parameter
T Max CDis theNCI Crown Depth - Max Potential Depth (m) parameter

Size Hfect is calculated as:
SE = 1- expéd * DBH)

where:

1 SEis the size effect, between 0 and 1

1 dis either theNCI Crown Depth - Size Effect "d" parameter or thBICI Crown

Radius - Size Effect "d" parameter

1 DBHis the tree's DBH, in cm

Crowding Effect is calculated as:
CE = expén * NCI)

where:

1 CEis the crowding effect, between 0 and 1

1 nis theNCI Crown Radius - Crowding Effect "n" parameter or thBICI Crown
Depth - Crowding Effect "n" parameter



1 NClis calculated as below

NCl is calcuated as:

& M
NCI =Z Z Ay, ( (DBH jk} __y*DBH,
j=1 k=l

distance,, )ﬁ

where:

T the calculation sums over 1...Sspecies an#éd = 1...Nneighbors of each species of at
least a DBH ofNCI Crown Radius - Minimum Neighbor DBH or NCI Crown Depth
Minimum Neighbor DBH, in cm, out to a distance ®MCIl Crown Radius - Max
Search Distance for Neighbors (mpr NCI Crown Radius - Max Search Distance for
Neighbors (m)

1 Uis theNCI Crown Radius - Alpha parameter or th8ICl Crown Depth - Alpha
parameter

1 bis theNCI Crown Radius - Betaparameter or thBICl Crown Depth - Beta
parameter

1 2is theNCI Crown Radius - Gamma parameter or ths8ICl Crown Depth - Gamma
parameter

T axis theNCI Crown Radius Lambda for Species X Neighborgparameter or thsICl
Crown Depth Lambda for Species X Neighborgor the target species relative to the kth
neighbor's species

1 DBHiy is the DBH of the kth neighbor, in cm

1 DBH:is the DBH of the target tree for which to calculate crown dimensions, in cm

T distance 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 digimThe use of both measurements by saplings helps to maintain
continuity between the seedling and adult life history stages. Adults use only DBH.

DBH and diamyg are related as follows:
DBH = (diamo* R) + |
where
DBH is the DBH in cm
diamygis the diameter at 10 cm height, in cm

Ris theSlope of DBH to Diameter at 10 cm Relationshiparameter
| is thelntercept of DBH to Diameter at 10 cm Relationshigparameter

=A =4 -4 A



The "standard" diameter -height relationships

"Standard" $ 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 recentlytheeomly choices.

The standard sapling and adult DBHeight function is:
height = 1.35 + (H - 1.35)(1- e®'PBH)
where:
heightis tree height in meters
Hj is theMaximum Tree Height, in m parameter

B is theSlope of Asymptotic Heightparameter
DBHistree DBH in cm

=A =4 =4 =

In some articlesB (Slope of Asymptotic Heighj is a published parameter. Other articles
instead usél; and another parametét,, which was called the DBH to height relationship. In
this caseB can be calculated from published value8asH,/H;.
The standard seedling diggn height function is:
height = 0.1 + 30*(1- &V * @y am
where:
T heightis tree height in meters

1 Uis theSlope of HeightDiameter at 10 cm Relationshipparameter
T diamyis tree diameter at 10 cm height, in cm

The "linear" diameter -height relationship

The linear diameteneight 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:
1 heightis tree height, in m

1 ais the appropriate linear intercept parameter (etoedt Linear Function Intercept,
Sapling Linear Function Intercept, or Seedling Linear Function Intercep



1 bis the appropriate linear slope parameter (eiftrilt Linear Function Slope Sapling
Linear Function Slope, or Seedling Linear Function Slop¢
1 diamis DBH (in cm) for saplings and adults, or digrfin cm) for seedlings

The "reverse linear" diameter-height relationship

The reverse linear diametbeight relationshifs 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 functon, height is a linear function of diameter. In the reverse linear function, diameter is

a linear function of height.

The reverse linear diarheight function is:
height = (diam-a) / b
where:

T heightis tree height, in m

1 ais the appropriate reveraear intercept parameter (eith&dult Reverse Linear
Function Intercept, Sapling Reverse Linear Function Intercept or Seedling Reverse
Linear Function Intercept)

T bis the appropriate reverse linear slope parameter (éithdt Reverse Linear
Function Slope Sapling Reverse Linear Function Slopgeor Seedling Reverse Linear
Function Slopé

1 diamis DBH (in cm) for saplings and adults, or diarfin cm) for seedlings

The "power" diameter -height relationship

The power diameténeight relationship relates ight 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 * do"
where:
heightis tree height, in m
ais thePower Function "a" parameter

b is thePower Function Exponent "b" parameter
dio is diameter at 10 cm (in cm)

= =4 =4 =4
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Tree data member list

This is a list of the possible data thateecan have. You can save this data gregailed output
file by using theéSetup tree save optiomsndow.

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 iS@BTIE plot
Y. The coordinate of the tree, in meters, on the Y axis i®@BTIE 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'fieight in meters.
Crown Radius. The tree's crown radius in meters. Note that this value is updated only on
an asneeded basis. This means that the value may show-Gipraganing that the tree's
crown radius was not requested this time step. Also, #hiewvill 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.
T Crown Depth. The treés crown depth in meters. The same warning applies as with

crown radius. This does not apply to seedlings.
1 Age.The time since death, in years. Only for snags.

il
f
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Behavior-specific data

Certain sets abehaviorgequire additioal 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 tee species and tree types to which the behavior is applied.

The name in parentheses is the name SORTIE uses.

1 Light level (Light). Light level for the tree. This could be GLI, or percent shade (if Salil
Light is used). This is created by any of liggait behaviorsexcept the Beer's Law light
filter.

1 Diameter growth (Growth). Amount of diameter growth per year in mm. This is created
by any of thegrowth behaviorshat increment diaeter growth.

1 Light filter respite counter (If_count). Created by th8eer's law light filtelbehavior. It
contains the years of respite for a new seedling from the effects of the light filter.

T Rooting heidht (z). The height, in mm, above ground level at which a seedling is rooted.
Created by th8eer's law light filtelehavior.

1 Years released (ylr).The length of the current release period, in years. €udat the
absolute growtlbehaviors.




1 Years suppressed (yls)The length of the current suppression period, in years. Created
by theabsolute growtlbehaviors.

1 Dead flag (dead)An integer flag for whether a tree has died. O = not dead. Created by
any of themortality behaviors. This is used by tdead tree removdrehavior to find the
trees it should remove.

T Storm Damage Value (stm_dmg)An integer value with the damage level of a storm
and how long it has been damagadialue 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 daredgyears ago. Created by Bi@rm damage applier
behavior.

1 Tree Bole Volume (Bole Vol).The volume of a tree, in cubic feet. Created byTtree
bolevolume calculatobehavior.

1 Tree Volume (Volume).Volume of the tree, in cubic meters. Created byTites
volume calculatobehavior.

1 Tree Biomass (Biomass)Biomass of the tree, in metric tons (Mg). Credigdhe
Dimension analysibehavior.

1 Tree Age (Tree Age)Age of the tree, in years. Created by Tmee agdehavior.

1 Snag Decay Class (SnagDecayClasSnag deay class. Created by tl&®ag Decay
Class Dynamicbehavior.

T New Break Height (NewBreakHeight).Snag break height, if the break occurred this
timestep-1 if the snag is unbroken. Created by 8mag Decay Class Dynamics
behavior.

T Snag Old Break Height (SnagOldBreakHeight)Snag break height, if the break
occurred in a previous timestef.if the snag is unbroken.Created by 8reag Decay
Class Dynamicbehavior.

1 Fall (Fall). Whether a tree that has died this timestep has fallen (true), or remains
standing as a snag (false). Created bysimeg Decay Class Dynamiashavior.

1 Pre-harvest growth (PreHarvGr). Growth prior to the last harvest. Created by the
Lagged post harvest growiehaviors.

1 Crown Radius (Crown_Radius).A tree's crown radius in meters. Created byGhawn
Radius Reportdoehavior.Deprecated.

Last updatedd3-Jun2009 03:04 M

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 coresponds 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 mdoedsandgrids For those
behaviors that act on trees, you must tell them what trees to act on. For instance, if you had a
behavior vihich applied a Michaelidenton 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. Thmdividual behavio documentatiotells 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 seguea$s what you are doing

or wan 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 faipngytde 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 whichdhaviors to include in the run and how to apply them, uskltue| flow
window.

Behavior order and dependencies

Theparameter filsspecifies which behaviors to include in thmglation, 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 groupBo prevent nonsensical simulations, you cannot move a behavior
outside of its functional group in the overall run order; however, you eardes behaviors

within the functional groups. Sometimes this will have an effect on the overall simulation

outcorre, and sometimes it won't. Refer to theeumentation for individual behavidis learn

how run order might affect a behavior.

Behaviors work on data in sequence. Some behaviors require that a specific step tesebeen
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, usétibeel 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 whiatethpplied.

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, seelisteof grids that can be creataddlist of tree data members

that can be addedo view this data, savedeetailed output file

Usually, a behavior atsneeds settings and inputs from you to do its job. This data is included in
theparameter fileTo edit settings for behaviors, use Berameters windowf a behavior does
nothave 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 behavigr
Analysis behaviors
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Disturbance behaviors

Disturbance behaviors simulate different kinds of forest disruption. These behaviors cause tree
damage and death due to a varietpraicesses.

In this document:
Disturbance parameters
Competition Harvest
Harvest

Harvest interface
Planned episodic mortality
Random browse

Storm disturbance
Storm damage applier
Storm damage Killer
Storm direct killer




Selection harvest
Windstorm

Disturbance parameters

Note: theHarvestandPlanned episodic mortalityehaviors do not have their parameters entered
through theParameters Windowset up these behaviors using Hut Episodic Events Window

1 Competition Harvest: Amount of Harvest Per Species (01) Trees to harvest can be
treated as a common pool where species identity is not a factor in selecting trees for
harvest. In this e, 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 bgdhepetition Harvest
behavior.

1 Competition Harvest: Amount to Harvest Amount to harvest, depending on the harvest
type. If this is a fixed interval harvest (the value€Ciompetition Harvest: Harvest Type
is set to "Fixedrterval"), this is the basal area of the plot after harvesting?/imarif
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, fthay, if this is a fixed basal area threshol
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 b@dhw®etition Harvedbehavior.

T Competition Harvest: CThe slope of the curve "C" of the competitive effect of a target
on a neighbor of each species. Used byGbmpetition Harvedbehavior.

1 Competition Harvest: D The steepness of the cui2" of the competitive effect of a
target on a neighbor of each species. Used bgtmepetition Harvedbehavior.

1 Competition Harvest: DBH Effect of Targets (alpha)Exponent controlling the ffct
of a target's DBH on neighbors. Used by @wnpetition Harvedbehavior.

1 Competition Harvest: Distance Effect of Targets (betalExponent controlling the
effect of distance between targataneighbors. Used by tlti@mpetition Harvest
behavior.

1 Competition Harvest: Filename for List of Harvested TreeOptional. If there is a
value in this field, the Competition Harvest behavidl write a tabdelimited 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 tbempetition Harvedbehavior.

1 Competition Harvest: Fixed BA Harvest Threshold (m2/ha)For fixed basal area
threshold harvests (the value@ompetition Harvest: Harvest Typeis set to either
"Fixed BA %" or "Fixed BA Amt"), this is the amount of basal attesgt the plot must
have before a harvest occurs. This value is ignored if the harvest type is "Fixed Interval".
Used by theCompetition Harvedbehavior.

1 Competition Harvest: Fixed Interval Harvest Interval (yr) For fixed basal area
threshold harvests (the valueGompetition Harvest: Harvest Typeis 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 AftUsed by theCompetition Harvest
behavior.

1 Competition Harvest: Harvest TypeThe type of harvest to perform. "Fixed BA %"
means that there is a harvest every time the plot reaches a fixedreashreshold, 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" methat 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 theCompetition Harvedbehavior.

Competition Harvest: Minimum DBH to Harvest The minimum DBH, in cm, of trees
that can be harvested. Used by @wmnpetition Harvedbehavior.

Competition Harvest: Min Years Between Fixed BA Harvests$-or fixed basal age
threshold harvests (the value@ompetition Harvest: Harvest Typeis 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 thresholdluEhis v

is ignored if the harvest type is "Fixed Interval". Used byGbepetition Harvest

behavior.

Competition Harvest: Maximum DBH to Harvest The maximum DBH, in cm, of trees
that can be harvesd. Used by th€ompetition Harvedbehavior.

Competition Harvest: Max Radius of Competitive Effects (mJhe maximum radius in
meters at which a target tree of that species competitively affdastrees. Used by the
Competition Harvedbehavior.

Competition Harvest: Species i Target Lambdalhe competitive effect of targets of
Species i on neighbors of every other species. Usedelyampetition Harvedbehavior.
Competition Harvest: Size Sensitivity (gamma)he effect of a neighbor tree's size on

its sensitivity to competition. Used by t®mpetition Harvedbehavior.

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 ti@mpetition Harvedbehavior.

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 kiie Storm damage appli@ndStorm damage killebehaviors.

Number of Years Damaged Trees Take to Hedlhe number of years it takes a

damaged tree to hedlfter this time it is considered undamaged. Used bystbem

damage applidoehavior.

Number of Years StormDamaged Snags LasThe number of years snags damaged in
storms last before disappeariffgsnags are not used in a run, this is not required. Used
by theStorm damage Kkillelbehavior.

Plot Storm Susceptibility Pattern How storm damage susceptibility varies across the
plot. If "Uniform”, thenall 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 disturbancbehavior.

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 theandom Browebehavior.

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. Udbd by
Random Browséehavior.




Random Browse- Browse Probability Standard Deviation|f the probability is being
varied each timestep according to a normal distribution, this is the standard deviation of
thatdistribution. This value is ignored if the probability is not being varied. Used by the
Random Browséehavior.

Return Interval for Severity Storm Class 0- 0.1 The return interval, in years, of storms
of severity 0- 0.1. Set this to O to turn off storms of this severity. Used btben
disturbancéehavior.

Return Interval for Severity Storm Class 0.1- 0.2 The return interval, in years, of
storms of sverity 0.1- 0.2. Set this to O to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Return Interval for Severity Storm Class 0.2- 0.3 The return interval, in years, of
storms of sverity 0.2- 0.3. Set this to 0 to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Return Interval for Severity Storm Class 0.3- 0.4 The return interval, in years, of
storms of sverity 0.3- 0.4. Set this to 0 to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Return Interval for Severity Storm Class 0.4- 0.5The return interval, in years, of
storms of sverity 0.4- 0.5. Set this to 0 to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Return Interval for Severity Storm Class 0.5- 0.6 The return interval, in years, of
storms of sverity 0.5- 0.6. Set this to 0 to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Return Interval for Severity Storm Class 0.6- 0.7 The return interval, in years, of
storms of sverity 0.6- 0.7. Set this to 0 to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Return Interval for Severity Storm Class 0.7- 0.8 The return interval, in years, of
storms of sverity 0.7- 0.8. Set this to 0 to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Return Interval for Severity Storm Class 0.8- 0.9 The return interval, in years, of
storms of severity 0.80.9. Set this to 0 to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Return Interval for Severity Storm Class 0.9- 1.0 The return interval, in years, of
storms of severity 0.91.0. Set this to 0 to turn off storms of this severity. Used by the
Storm disturbancbehavior.

Selection Harvest Cut Range 1 Lower DBH (cmJhe lover bound of the first DBH

cut range, in cm. Used by t&election harvediehavior.

Selection Harvest Cut Range 1 Upper DBH (cm)he upper bound of the first DBH cut
range, in cm. Used by ti&election harvediehavior.

Selection Harvest Cut Range 1 Target Basal Area (m2/h@he target basal area, in
square meters per hectare, of the first cut range. Used Belbetion harvediehavior.
Selection Harvest Cut Range 2 Lower DBH (cmJhe lower bound of the second DBH
cut range, in cm. Used by t&election harvediehavior.

Selection Harvest Cut Range 2 Upper DBH (cm)he upper bound of the second DBH
cut range, in cm. Used by t&election harvediehavior.




Selection Harvest Cut Range 2 Target Basal Aee(m2/ha)The target basal area, in
square meters per hectare, of the second cut range. Used3stdbton harvest
behavior.

Selection Harvest Cut Range 3 Lower DBH (cmJhe lower bound of #hthird DBH

cut range, in cm. Used by ti&election harvediehavior.

Selection Harvest Cut Range 3 Upper DBH (cm)he upper bound of the third DBH
cut range, in cm. Used by ti&election harvediehavior.

Selection Harvest Cut Range 3 Target Basal Area (m2/h@he target basal area, in
square meters per hectare, of the third cut range. Used Belihetion harvediehavior.
Selection Harvest Cut Range 4 Lower DBH (cmJhe lower bound of the fourth DBH
cut range, in cm. Used by ti&election harvediehavior.

Selection Harvest Cut Range 4 Upper DBH (cm)The upper bound of the fourth DBH
cut range, in cm. Used by ti&election harvediehavior.

Selection Harvest Cut Range 4 Target Basal Area (m2/h@he target basal area, in
square meters per hectare, of the fourth cut range. Used Bgltetion harvest

behavior.

Selection Harvest Initial AgeThe initial age. Used by tHgelection harvediehavior.
Standard Deviation (lognormal or normal) If the Storm Damage Application
parameter is set to "Stochastic" and $techastic Pattern Damage Distributions set

to either "Normal" or LLognormal”, this is the standard deviation used when randomizing
storm severity across the plot. This parameter is ignored 8ttiren Damage

Application parameter is not set to "Stochastic" andSkechastic Pattern Damage
Distribution is not set to elter "Normal" or "Lognormal”. Used by ti&orm
disturbancéehavior.

Stochastic Pattern Damage Distributionlf the Storm Damage Applicationparameter

is set to "Stochastic", this is the probability disttibo function to use for randomizing
storm severity across the plot. This parameter is ignored 8tthren Damage

Application parameter is not set to "Stochastic". Used by&toem disturbance

behavior.

Storm Damage ApplicationHow 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 thgean
probability distribution function. Used by tl&#orm disturbancbehavior.

Storm Damage Intercept (a) for Medium Damagérhe storm damage intercept
parameter (a) for the equation calculating the @bdly of medium damage. Used by the
Storm damage appli®ehavior.

Storm Damage Intercept (a) for Heavy Damagd@he storm damage intercept parameter
(a) for the equation calculating the probability of\nedamage. Used by ti&orm
damage applidoehavior.

Storm DBH Coefficient (d) The storm DBH coefficient (d) for the equations calculating
the probability of damage. Used by th®rm damage appliéehavior.

Storm Direct Killer - a The "a" value in the probability of mortality logit function. Used
by theStorm direct killetbehavior.

Storm Direct Killer - b The "b" value in the probability of mortality logit function. Used
by theStorm direct killetbehavior.




Storm Heavy Damage Survival Prob Intercept (a)lhe "a" value in the probability of
survival logit function for trees with heavy damage. Used by&tieem damage killer
behavior.

Storm Heavy Damage Survival Prob DBH Coeff. (b)fhe "b" value in the probability

of survival logit function fottrees with heavy damage. Used by $term damage killer
behavior.

Storm Intensity Coefficient (b) The storm intensity coefficient (b) for the equations
calculating probability of damage. Used by 8term damage appliéehavior.

Storm Medium Damage Survival Prob Intercept (a)The "a" value in the probability

of survival logit function for trees with medium damage. Used bytbem 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 b$gtibren
damage killebehavior.

Storm - Prop. Heavy Damage Dead Trees that Tip Uphe 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 tippedup tree is treated, see the behaviocdpson. Used by th&torm damage killer
behavior.

Storm - Storm Cyclicity Sine Curve dParameter that controls the cyclicity of storm
frequency. For no cyclicity, set this value to 0. This value isqfalte sine curve term

and controls the sine amplitude. Used by3bt@m disturbancbehavior.

Storm - Storm Cyclicity Sine Curve fParameter that controls the cyclicity of storm
frequency. This value isgpt of the sine curve term and controls the sine frequency. Used
by theStorm disturbancbehavior.

Storm - Storm Cyclicity Sine Curve gParameter that controls the cyclicity of storm
frequency. This valuis part of the sine curve term and controls where on the sine curve
storms start occurring. Used by tB®rm disturbancbehavior.

Storm - Storm Cyclicity Trend Function Intercept (i) Parameter that conisothe 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 cycliciet this term to 0. Used by the
Storm disturbancbehavior.

Storm - Storm Cyclicity Trend Function Slope (m)Parameter that controls the trend of
cyclicity of storm frequency. This value is part of thend 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 tH&torm disturbancbehavior.

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 byinelstormbehavior.
Windstorm - Minimum DBH for Windstorm Mortality The mininum DBH for trees

to be killed in storm events. Used by thendstormbehavior.

Windstorm - Mortality Intercept (a) The "a" value in the equation used to determine
the mortality of an individual tree asresult of a storm. Used by tidéindstorm

behavior.

Windstorm - Sea Surface Temperature Cyclicity Period (YearslParameter that
controls the cyclicity of storm frequency. This value cannot be 0. Ugs#tkehVindstorm
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 théVindstormbehavior.

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 dempastatio
Used by théVindstormbehavior.

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 th@/indstormbehavior.

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 (cemplet
devastation). Used by ttWgindstormbehavior.

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) amanpl@te

devastation). Used by ttWgindstormbehavior.

Windstorm - Severity for 80 Year Return Interval Storm The severity of storms with

a 80 year return interval, as a value between 0 (no mortalidy) &complete

devastation). Used by ttigindstormbehavior.

Windstorm - Severity for 160 Year Return Interval Storm The severity of storms

with a 160 year return interval, as a value between 0 (no imgrend 1 (complete
devastation). Used by ttgindstormbehavior.

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 tiindstormbehavior.

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 ttgindstormbehavior.

Windstorm - Severity for 1280 Year Retun 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 tigindstormbehavior.

Windstorm - Severity for 2560Year 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 ttwgindstormbehavior.

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 bwttedstormbehavior.

Windstorm - Storm Cyclicity Sine Curve fParameter that controls the cyclicity of

storm frequency. This value is part of the sine curve term and controls the sine frequency.
Used by théVindstormbehavior.

Windstorm - Storm Cyclicity Sine Curve gParameter 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 Wiandstormbehavior.

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
interceptof 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 theWindstormbehavor.

T 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, @mnalbirr
cyclicity, set this term to 0. Used by tidéndstormbehavior.

T Windstorm - Storm Intensity Coefficient (c) The "c" value in the equation used to
determine the mortality of an individual tree a®gsult of a storm. Used by the
Windstormbehavior.

T Windstorm - Timestep to Start StormsThe first timestep that storms are allowed to
occur. Used by th&/indstormbehavior.

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.

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 iCtmpetition Harvest: Harvest Type
parameter. The harvest types are:

1 Fixed basal area threshold, cutting a specific amount of basal é8eathe harvest type
parameter to "Fixed BA Amt".) A harvest occurs whenever the plot's basal area exceeds a
certain thresholdset in theCompetition 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, seminimum interval between harvests in @@mpetition
Harvest: Min Years Between Fixed BA Harvestparameter.

1 Fixed basal area threshold, cutting a proportion of the plot basal 4&st.the harvest
type parameter to "Fixed BA %".) This is the samehaditst 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) irCbmnpetition Harvest: Amount to
Harvest parameter.

1 Fixed interval, cutting plotsdxrk to a basal area thresholdarvests occur at a fixed
interval, set in th€ompetition 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 hbarea, set in th€ompetition 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 musal lbaea 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 (01) parameter. If all values are

set to 1, this means thategjes 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 Harvestawill t

make 25% of the basal area removed come from Species 1 individuals and 75% come from
Species 2. Of course, there are traffe between removing the most competitive individuals

and making sure specific species targets are met.

When selecting tredsr 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 empetition 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:

{ Dy A

i | DBH '
COE=Y exp|-C,*DBH [ * 4 * -
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where:

1 Cis theCompetition Harvest: C parameter for the species of neighbor |

D is theCompetition Harvest: D parameter for the species of neighbor j

1 Uis theCompetition Harvest: DBH Effect of Targets (alpha)parameter for the species
of neighbor j

1 bis theCompetition Harvest: Distance Effect of Targets (betajparameter for the
species of neighbor |

1 ois theCompetition Harvest: Size Sensitivity (gammaparaméer for the species of
neighbor j

1 DBH;is the DBH, in cm, of neighbor |

1 @ais theCompetition Harvest: Species i Target Lambdagarameter for the species of
neighbor j, where Species i is the target's species

1 DBHiis the DBH, in cm, of target i

1 distis the dstance 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 untilite 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 tarba cattain

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 otherespe

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 th&€ompetition 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 griddditionally (andoptionally), you can give the behavior a
filename with theCompetition Harvest: Filename for List of Harvested Treegparameter. If a
filename is present, Competition Harvest will write to this file a list of the individuals harvested
each timestep for thentire run. The file is a tatbelimited 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.

Behavior reference string:Competition Harvest

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 plantiegv seedlings, see tiéanting behaviortopic.

There are three types of harvest: gap cut, partial cut, and clear cut. The primary function of
entering the harvest type is to consabstrateeomposition 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 fouasvays:

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 remotleeisame 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 ¢oit 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 bgquala

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 basakadefined aits, 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 poportions 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 agplgnfss a
stump is crated 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 thiarvest Results gridlo 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, usekh@ Episodic Events Window

Behavior reference string:harvest

Episodic Mortality

How it works

The Episodic Mortality behavior allows you to replie treekilling 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 Ejgodic Mortality behavior can creas@agsor 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 osubstratelynamics like harvest events do, although the newly dead trees
may be a source of hasstanput.) 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 amoeicieoisite. 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 sityJen 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 causéne total to be more than the target. This means that, fordaesadefined

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% okettiesevap
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 thesrtsnagaware". In this case, all adult

trees killed are turned into snags (saplings never become snags). If the run is rawarredg

then the trees are marked as dead. When/dd¢laé tree remover behaviwns, the dead trees

will be removed at that time. These dead trees are available as ifuiidivate.

The actual amount of trees killed may not be exactly what was specified, since the Episodic
Mortality behaviorcan't remove part of a tree to get the numbers right. The behavior stores how
much it actually cut each timestep in tertality Episode Results grid’o optimize the

accuracy of the behavior, use larger kill ranges agl 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, uselhdé Episodic Events Window

Behavior reference string:episodic mortality

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 behavioredonot actually cause any trees to be damaged; that is the function

of the Storm damage appliéehavior.

How it works

There are two ways storms can occur: randomly according to a storm regime of yagingho
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 imém 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 throeigh hias been

reported inGoldenburg et al 200that 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
sinusoi@l pattern, a constant linear change, or both together. In the figure below, curve 1is a
basic sine wave. Curve 2 has a sinusoidal pattern plus an upwards trend.
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The actual probability of an individual storm that takes place in a storm regime with a cyclical
frequency is:

P'(F)=P(F)* ([d*sin( " -g) (28 )k+ [mx +i])

Note that the new probability is a baseline probabiR{y;), multiplied by a value that adjusts
the probability according to where the model is at the given time in the frequencyTdyele.
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:

T P'(F) is this timestep's annual probabilityastorm of the ith return interval, adjusted
according to the frequency cyclicity

1 P(F) is the baseline probability of a storm of the ith return interval; that is, the reciprocal
of the values specified in thReturn Interval for Severity Storm Class X pammeters

T x=4*t/Sr, wheret is the number of years since the run startedSansl theStorm -
Sea Surface Temperature Cyclicity Period (Yearsparameter

1 dis theStorm - Storm Cyclicity Sine Curve dparameter, which controls the sine
curve's amplitude

1 fis theStorm - Storm Cyclicity Sine Curve f parameter, which controls the sine curve's
frequency

1 gis theStorm - Storm Cyclicity Sine Curve gparameter, which controls where on the
sine curve storms start occurring

1 mis theStorm - Storm Cyclicity Trend Function Slope (m)parameter

T iis theStorm - Storm Cyclicity Trend Function Intercept (i) parameter

To turn off all cyclicity and use constant storm probabilitiesSsetm - Storm Cyclicity Sine
Curve dto 0,Storm - Storm Cyclicity Trend Function Slope (m)to 0, andStorm - Storm
Cyclicity Trend Function Intercept (i) to 1. (The other values are unimportant.) To use only
the sine portion with no trend line, set b&form - Storm Cyclicity Trend Function Slope (m)



andStorm - Storm Cyclicity Trend Function Intercept (i) to 0. To use only the trend portion,
setStorm - Storm Cyclicity Sine Curve dto O.

To decide whether storms occur, the behavior compares a random number to the annual
probability of each storreeverity 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 ie sirsiestiep,

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. UséitBeheduled 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 ag asayou want, including multiple
storms per timestep. If there is also a storm regime presenzénorvalues for the return

intervals), those storms can also occur. The storm regime storms can also happen between
scheduled storms.

If a storm occurs, #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 calle8torm DamageThe fnal 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 patemosusceptibility

across the plot (entered in tRt Storm Susceptibility Pattern parameter), and the method of
storm damage application (entered in 8term Damage Applicationparameter). Storm
susceptibility is measured on a scale from 0 (not qisde 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 susceptibilityof each location in a grid call&torm SusceptibilityThe method of

storm damage application can be either "Deterministic”, meaning that each location receives the
storm's severity index, or "Stocha&stimeaning 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 distribtion is:
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where 0 is the function standard deviati on. M
reached by addg the function result to the mean.

The lognormal distribution is:
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wherse teghd function mean and G is the standard

Combining these two parameters provides four possibilities for the way a storm's damage is
applied:

1. Mapped DeterministicThe damage index for a location equals the susceptibility of that
location mutiplied by the storm's severity index.

2. Mapped Stochastid@.he 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'geséy is multiplied by its susceptibility to
arrive at the final storm damage index for that location.

3. Uniform DeterministicAll plot locations are directly assigned the storm's severity index.

4. Uniform StochasticThe storm damage index for each locai®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:

T If you set thePlot Storm Suseptibility Pattern parameter equal to "Mapped", you must
provide a map of plot susceptibility values. You do this by usingtiek VValue Edit
Windowto enter values 0 or greater for each cell of the grid c&ltedn Susceptibility

1 If you set theStorm Damage Applicationparameter equal to "Stochastic", you must
choose a probability function in ti8tochastic Pattern Damage Distribution If you
choose "Lognormal”o'Normal”, you must provide a function standard deviation in the
Standard Deviation (lognormal or normal) parameter.

1 If you do not also enable tf8torm damage appliéehavior, storms may occur but
nothng else will happen; trees won't suffer any damage as a result. You can also set all
storm return intervals to O to turn off storms.

Behavior reference string:storm

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 spg@bability 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 ifRtmedom 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 Random Browse- Annual Browse Probability (0-1) parameter

as the mean and the valueRandom Browse- Browse Probability Standard Deviationas 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 titima
timestep probability usingP = 1- (1 - AP)", whereTP s the timestep probability of browse,
APis the annual probability, andis the length of a timestep, in years.

Trees that are chosen as browsed are marked as browsed. This behaviotriog®ise 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.

Behavior reference string:random browse

Storm damage applier

The purpose of this behavisrto 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
(undanaged) 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 behavioStorm disturbancdetermines 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 agen damage category is:
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where:

1 iis the damage categomither medium or heavy

1 @ is the storm damage intercept for that tree's species for that damage category, either the
Storm Damage Intercept (a) for Medium Damagegyarameter or th8torm Damage
Intercept (a) for Heavy Damageparameter

1 bis theStorm Intensity Coefficient (b) parameter for that tree's species

T cis the storm's severity at the tree's location, between 0 and 1, as calculate8toyrthe
disturbancéehavior

1 dis theStorm 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 thelyadoility 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 timees@amage. This behavior checks this counter
every timestep. When the amount of time specified iNtlnaber of Years Damaged Trees
Take to Healhas passed, the tree is considered healed and no longer has a record of storm
damage.

If a damaged tree is daged 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. Yonanhagply this behavior
to seedlings. If you wish to use tBéorm damage killelbehavior to create snags from sterm
killed trees, you must apply this behavior to the snag tree type. Along with thisdrelyau
must also add th&torm disturbancbehavior.

Behavior reference string:storm damage applier

Storm damage Kkiller

This behavior Kills trees damaged in storihsglecides which damaged trees die, and if they
become snags, it manages the snag population by causing sap@tid removal. This behavior
does not decide which trees get damaged in a storm; that is the jolStdritmedamage applier
behavior.




How it works

Trees that have received medium or heavy damage froBtdhe damage appli®ehavior have
a certain probability of survival. (Undamaged trees, amy trees with a DBH smaller than the
values set in th®linimum DBH for Storm Damage, in cm parameter, are ignored.) The
probability is:

_explay; +8; *DBEH)
# ™ Ttezpla, +5, *DBH)

where:

1 pisthe tree's probability of survival, between 0 and 1

1 & is either theStorm Medium Damage Survival Prob Intercept (a)or theStorm
Heavy Damage Survival Prob Intecept (a) parameter, depending on the tree's damage
category

1 bis either theStorm Medium Damage Survival Prob DBH Coeff. (b)or theStorm
Heavy Damage Survival Prob DBH Coeff. (bparameter, depending on the tree's
damage category

1 DBHis the tree's DBHn 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 wiltngdb kill them again even if
they are still damaged. A certain proportion of heavily damaged trees that die cregte fijpe
probability of this is in the paramet8torm - Prop. Heavy Damage Dead Trees that Tip Up

If snags are used in this runptie trees that die in either damage category (except fopsip

become snags. A tir@ncedamage counter is set for each of these snags. After the amount of
time specified in th&lumber of Years StormDamaged Snags Lashas 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 havelad 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 heavilydamaged dead tree tips up, and snags are used in the run;updépomes 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 taeme 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 tipups are treated like all other stckified trees.

Saplings that are killed in stormgver become snags. They are killed in the manner described
above for trees that die in a nenag 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 causkilgdrm
adults to become snags.

How to apply it

Apply this behavior to the trees that can be killed in storms. You must also apSiythe

damage applidoehavior to the same trees. You may not apply this behivaeedlings. If you

wish to have storrkilled 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 mustalso have any kind aghortality behaviomapplied to each tree species and life history
stage to which this behavior is applied.

Behavior reference string:storm killer

Storm direct killer
This behavior Kills tres based on storm severity, without an intervening damage step.
How it works

When storms occur, trees to which this behavior are applied have the following probability of
mortality:

_ explatb™ i)
l+explati™*IN

where:
1 pisthe tree's probability of mortality, between 0 and 1
1 ais theStorm Direct Killer - a parameter
1 bis theStorm Direct Killer - b parameter
1 D s 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 sept®, 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 stoMos. must also use tHgtorm
disturbancéehavior and have any kind wiortality behaviorlpplied to each tree species and
life history stage to which this behavisrapplied.

Behavior reference string:storm direct killer

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.

How it works

You can spcify 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 thethé&dphavior 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 ant®f 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.

Behavior reference string:SelectionHarvest

Windstorm

Windstorm Kills trees due to storm events. It is similar to the other storm behaviors, with a few
key differences. For those lottigne users of SORTIE, this is the same as the Windstorm
submodel in the pré versions of SORTIE.

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, 2B®Q.60, 320, 640, 1280, and

2560 years. Each has a set annual probability: for example;y@a8deturn 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 randonmmeer 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. Inyeanulti
timestep, a storm of a given return interval can happen more than once.



You give each returinterval 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 inGoldenburg et al 200that storm activity in the North Atlantic cycles along with sea
surface temperature. Thbehavior 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 1is a
basic sine wave. Curve 2 has a sinusoidal pattern plus an upwards trend.
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The actual probability of an individual storm that tagksce in a storm regime with a cyclical
frequency is:

P(F)=PF) > ([ d -g/@f)n(mx+i)* ( x

Note that the new probability is a baseline probabiR{{;), 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 thesond term is the overall trend upwards or downwards.

Terms in the equation:

1 P'(F) is this timestep's annual probability of a storm of the ith return interval, adjusted
according to the frequency cyclicity

1 P(F) is the baseline probability of a stormtbg ith return interval; that is, the inverse of
the values specified in thWindstorm - Severity for X Year Return Interval Storm
parameters

1 x=4%*t/Sr,wheretis the number of years since storms started and Sr is the
Windstorm - Sea Surface Tempertaure Cyclicity Period (Years) parameter

1 dis theWindstorm - Storm Cyclicity Sine Curve dparameter, which controls the sine
curve's amplitude



1 fis theWindstorm - Storm Cyclicity Sine Curve fparameter, which controls the sine
curve's frequency

1 gistheWindstorm - Storm Cyclicity Sine Curve gparameter, which controls where on
the sine curve storms start occurring

T mis theWindstorm - Storm Cyclicity Trend Function Slope (m)parameter

T iis theWindstorm - Storm Cyclicity Trend Function Intercept (i) paraneter

To turn off all cyclicity and use constant storm probabilities\Y@tdstorm - Storm Cyclicity
Sine Curve dto 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, setWottdstorm - Storm
Cyclicity Trend Function Slope (m)andWindstorm - Storm Cyclicity Trend Function
Intercept (i) to 0. To use only the trend portion, ¥éindstorm - Storm Cyclicity Sine Curve
dto O.

For each storm that occurs, Windstorm decides what trees will die as a result. A tree's probability
of mortality is calculated as follows:

_ edplate *g% DBH Y
l+expla +e*s*DBH )

where:

pis the tree's probability of mortality

ais theWindstorm - Mortality Intercept (a) parameter

cis theWindstorm - Storm Intensity Coefficient (c) parameter

b is theWindstorm - DBH Exponent (b) parameter

DBH is the tree's DBH, in cm

sis the storm's severity, set in the parameter for its return interval

=A =4 =4 =4 4 -4

Below severity 0.1, the model becomes unreliable; so in that casse\thrity 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 dhotaged
alive state. After a windstorm a tree is either dead or in perfatthhe

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 saplingspsalirées 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 iWthdstorm - Minimum DBH for
Windstorm Mortality parameter can be killed.

You can delay the introduction of windstorms into the run using\timelstorm - 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 ruraigesl in theNindstorm Results gridlrhis
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 andp it to saplings and/or adults of any species. If you wish to
get results on storm events, save\iedstorm Results gridata in a detailed output file. You
can then view the contents of this grid daldeusing SORTIE's data visualization system.

Behavior reference string:Windstorm

Harvest interface

The harvesting interface allows SORTIE to work directly with another program. SORTIE tells
the other program what treare 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.

How it works

You set up the Harvest Interface behavior usincgttie >Harvest Interfaceindow. 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 @anaéxt file. You tell SORTIE

where to find this executable usiRgth and filename of the executablen theEdit Harvest
Interfacewindow.

Each harvest timestep, SORTIE writes a text file with a listeafs eligible for harvest. The trees

in the list are those to which the Harvest Interface behavior is applied. You choose which trees
those are iBehavior currently assigned toon theEdit Harvest Intfacewindow. 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, dippedis
completely and do not become snags. See the documentatitanastfor more details. The

cut details for each timestep are written tolagvest Results griqWarning - 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, uséHow often to harvest, in yearson theEdit Harvest Interfacevindow.

Optionally, you can also add new tree data members that are controlled by the executable. The
executable can write a file with a list oéés 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 fil@ nee file that SORTIE will wri te on theEdit

Harvest Interfacavindow. SORTIE does not care what the filename nor file extension is. The
file is tabdelimited text. It has the following format:

Line 1, two columns: Current timestdptal 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 numlibem 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 theee Setupvindow.

Type is given as a number as well. The type numbers are:

Seedling
Sapling
Adult
Stump
Snag

arwnE

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 ¢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 theFile columnssection of théedit Harvest Interfaceindow. You can choose any other




tree data membehat 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 daganbers 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 executablevrites a file in response with the trees that it wishes to harvVess parvest file
that the executable will writeon theEdit Harvest Interfaceiindow). If you have set up new
tree data members, theezutable also writes a second file with a list of live trees to update
(Tree update file that the executable will writeon theEdit Harvest Interfacevindow). Al

trees in both of these files must comant 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 averwritten.

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 il\ttvw tree data members to addection of

the Edit Harvest Interfac&indow. 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 tditbehat 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 valudef® tata

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, anit phaduce 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'sbehavior 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 executalflegimments to pass to theexecutable
on theEdit Harvest Interfacesindow.

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 gaecutable 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 paramestéor a single run must be on a single line of the entire batch file,

and will be written to a onkne file for the individual run. Specify the entibatch parameters

file in Parameters file for batch run, and the singleun file in Single-run parameters file for

batch run on theEdit Harvest Interfacevindow.

For example, suppose there is an executable that takes three parameters. It reads these parameters
from a ondine file nameal "par.txt", like this:

parl parz paré
You can set up a batch of three runs, then set up all the parameters in a single file, like this:

parl_Ipar2_Ipar3_]
parl_Zzpar2_zpar3 -
parl :par2_:par3_:

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 trouk with SORTIE not finding your code's output file, try explicitly writing
out directories in your code (i.e. Gortidfile.txt" instead of just "file.txt").

How to apply it



































































































































































































































































































































































































































































































































































































