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Manual Organization

The LMS Manual has been divided into seven distinct sections to facilitate navigation of the document.
Section titles, starting pages, and descriptions follow:

Introduction

Installation

Basic Functions

Advanced Topics

Appendices

1

introductory information, acknowledgements, general
description of the Landscape Management System, and system
requirements.

installing and configuring the Landscape Management
System.

basic navigation and functionality in the Landscape
Management System.

advanced functionality, data requirements, and file formats
used in the Landscape Management System.

documentation of the supporting programs used by the
Landscape Management System.

Vi



I ntroduction

The Landscape Management System (LMS) is an evolving set of software tools designed to aid in
landscape level management of forest resources. LM S is being developed as part of the Landscape
Management Project at the Silviculture Laboratory, College of Forest Resources, University of
Washington.

LMSisacomputerized system that integrates |landscape level spatial information, stand-level inventory
data, and individual tree growth modelsto project changes through time across forested landscapes. LM S
facilitates forest management planning, policy-making, as well as education.

LMS coordinates the execution and information flow between many different computer programs (40+).
These programs: format, classify, summarize, and export information; project tree growth and snag decay;
manipulate stand inventories; and present stand and landscape level visualization and graphics.

What isthe Landscape M anagement Project?

The Landscape Management Project is a cooperative project between the Silviculture Laboratory, College
of Forest Resources, University of Washington and the USDA Forest Service, Pacific Northwest Research
Station.

The Landscape Management Project was created to investigate methods and facilitate techniques for the
management of forested landscapes. One focus of the project isto emphasize management over broader
temporal and spatial scales. Funding for the project was initiated through the efforts of Congressman Norm
Dicks. A magjor effort of the Landscape Management Project isto integrate and/or devel op necessary
technologies to facilitate landscape level management.

Description of the Landscape M anagement System

The Landscape Management System (LMS) integrates forest inventory information, geographic
information, computerized growth model's, decisions support systems, and other applicationsto facilitate
landscape, ecosystem, and watershed management. LM S projects changesin individual stands and
landscapes up to 50,000 acres; it can be used on any forested region for which there is a growth model and

appropriate inventory information. LMS can be used for management, planning, policy-making, and
education. It has been designed with the following features:

Modular — It can incorporate all forms of inventory data, geographic information, growth models, and
decision support systems; various parts of the system can be replaced as new information and
techniques become available or they can be used as componentsin other computerized systems.
Flexible — LM S works with arepresentative tree list. By maintaining the large amount of information
about stands contained in atreelist, LM S can incorporate new management objectives and measures
that can be linked to the tree list information.

Easy to Use— LM S is aMicrosoft WindowsO application and operates in a point and click manner.
Projects Growth — LM S projects growth at the stand and landscape levels using existing growth
models (of your choice). Changesin stands and landscapes can be projected over time under different
management regimes.

PresentsVisualizations — LMS, in concert with the Stand Visualization System (SVS) and UVIEW,
provides visualizations of the projected stands and landscapes and can be used to provide information
on changes in habitats, susceptibilitiesto fire, etc., along with wood quantity and quality in graphic and
tabular forms.

LMS coordinates the activities of various pieces of software that, in combination, can be used for the
management, projection, summarization, and visualization of information about stands on the landscape. It
isan integrative effort that combines technol ogies and available software into a comprehensive system that
facilitates landscape level planning, management, and analysis.



In LMS, landscapes are composed of stands. These stands are projected through time using avail able forest
projection models (growth and yield or successional). Existing models are incorporated into the system
using datafilters that translate and reformat data as needed to accommodate the projection and analysis
systems. Other attributes of a stand can be projected by providing projection models for those attributes.

Thestandsin LMS are represented by atree list for each stand. Thetreelist include species, diameter,

height, trees per acre, and other attributes for treesin the stand. Stand average information can also be
used. Thesetreelistsare the basic unit of projection and allow LM Sto be flexible because information
about individual trees on the landscape is maintained as the stands are projected.

LM S System Requirements

The Landscape Management System runs on most machines capable of running Microsoft Windowsin one
of itsvariations. The specific requirements are:

IBM PC 386 running Windows 3.1x is required, a Pentium 133mHz running Winsows 95/98
recommended. Note that some of the programs (Scenario Editor, Str_clas, and Landvis) will only run
on Windows 95/NT machines.

SVGA video required. A video adapter that supports VESA video bios extensionsis required for
visualization.

4mb of RAM required, 16 or greater recommended.

20mb of hard drive space required. The data and intermediate files can use considerably more space.

Typographic Conventions

The following conventions are used in this manual to highlight and emphasize.

File|Open... Commands are selected from the menu are indicated by the menu name
(File) and command (Open) separated by a vertical bar ([). Commands
followed by an ellipsis (...) indicate that the command leads to
additional steps (usually dialog boxes).

Couri er Font Courier font is used to indicate typing by the user (in text) or screen

output (courier text surrounded by abox). Courier font is also used to
highlight filenames (f i | enane. ext ) inthe text.

Italics Italics are used in the text to highlight variable names.
Projekt (v.) vs In LM S the verb project (pro-jekt) is used when discussing the
Proj-ekt (n.) estimation of stand conditions at afuture time. The noun project (proj -

ekt) isnot used in order to avoid the confusion caused by using both
pronunciations. Instead, portfolio is used for the collection of filesfor
aparticular landscape (e.g. the Pack Forest portfolio, the Harry
Osborne Forest portfolio).
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Software License
LMS — Landscape Management System v. 1.7, Copyright 1999, University of Washington.

This program is free software; you can redistribute it and/or modify it under the terms of the GNU General
Public License as published by the Free Software Foundation; either version 2 of the license, or (at your
option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY ; without

even theimplied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
See the GNU General Public License for more details.

Y ou should have received a copy of the GNU General Public License (LI CENSE. TXT) along with this

program; if not, write to the Free Software Foundation, Inc., 59 Temple Place — Suite 330, Boston, MA
02111-1307, USA. Seethefile LI CENSE. TXT for acopy of the GNU General Public License.

Getting More Information

More information about LMSis available from avariety of sources. The LMS On-line help file contains
information on using the software. The LMS Programmer’s Guide is distributed with the software as atext
file. The LMS Programmer’s Guide provides some additional information on the behind the scenes
operation of LMS and ways to customize the behavior of LMS.

For additional information beyond the written documentation, contact the Silviculture Laboratory at the
University of Washington.

Contact Information

Please feel free to contact the designers and developers of LMS. We encourage comments and feedback
about the system. Written correspondence should be addressed to:

Jim McCarter (206)616-2376
Silviculture Laboratory

College of Forest Resources

University of Washington

Seattle, WA 98195

Email: |mssupport@silvae.cfr.washington.edu
WWW: |ms.cfr.washington.edu

Additional information and future versions will be available from our anonymous FTP site
(silvae.cfr.washington.edu) or our web page (Ims.cfr.washington.edu).



The author of SVSand UVIEW, Bob McGaughey, can be reached at:

Bob McGaughey (206)543-4713
Cooperative for Forest Systems Engineering

College of Forest Resources

University of Washington

Seattle, WA 98195

Email: mcgoy@u.washington.edu
WWW: forsys.cfr.washington.edu

The authors of the ORGANON growth model can be reached at:

ORGANON Growth & Yield Project  (541)737-4951
Department of Forest Resources

College of Forest Resources

Oregon State University

Corvallis, OR 97331

Email: organon@ccmail.orst.edu
WWW: www.cof.orst.edu/cof/fr/research/organon

The authors of the FV'S growth model can be reached at:
Forest Management Service Center (970)498-1500
3825 E. Mulberry St.
Fort Collins, CO 80524

Email: fmsc/wo_ftcol @fs.fed.us
WWW: www.fs.fed.us/fmsc/fvs.htm




Obtaining and Installing LM 'S

Obtaining a copy of the L andscape M anagement System
Copies of the program can be obtained from:

WWW: |ms.cfr.washington.edu/Imsdown.html

FTP: silvae.cfr.washington.edu/pub/Ims

Or to obtain a CD, contact:
James B. McCarter (206)616-2376
Silviculture Lab Box 352100
College of Forest Resources
University of Washington
Seattle, WA 98195

Installing the L andscape M anagement System

Windows 95/98/NT

If you areinstalling from CD, the setup program should automatically begin. If it does not, or if

LM S was downloaded follow these instructions.

1. Click Start|Run... from within Windows.

2. Click the Browsebutton.

3. Locatethe Imsl6setup.exefile. Thisfile will be placed wherever you chose to download it, or
onyour CD driveif you are installing from CD-ROM.

4. Select theImsl6setup.exefileand click OK.

5. Follow the onscreen instructionsto install the program.

Windows 3.x

Double click on the Main program group.

Double click on the File Manager icon.

Select File|Run... from the File Manager menu.

Change to the directory in which the LM S16setup.exe fileis stored.
Double click LM S16setup.exe and follow the onscreen instructions.

arwbdpE



Basic Functions

This section describes how to perform the basic functions of LMS. These functions are broken into three

main areas. general functions, treating/projecting stands, and analyzing landscapes. Each section will be
discussed with its related functions.

The Landscape Management System comes with three sets of data for use in becoming familiar with the
program. This manual will assume that you are using the Example portfolio (exanpl e. | ns) for the

following examples. If you are using another data set then substitute it wherever the Example portfoliois
mentioned.

Users unfamiliar with the basic parts and functions of Windows programs should see Appendix A for a

discussion of these basic features. Prior to embarking on this discussion of LM S functions, we should first
get one definition out of the way:

What is a Landscape Management System Portfolio?

A LMS portfolio isthe collection of filesthat LM S uses to simulate and analyze alandscape. It
includesthe inventory files, spatial files, stand information files, etc. All of thisinformation is
stored in the portfolio directory. Oftenin this manual we will refer to the Portfolio File (*. | s ),
which isaconfiguration file for the portfolio that tells LMS where all the other files are located.
Thisisjust abasic description of the LMS Portfolio, for amore detailed discussion see File
Formats (page 56) or the LM S Programmer’s Guide.

General Functions
This section describes the general functions of LM S that do not involve the projection or analysis of data.

: . |eB
Opening a Portfolio

When LMSis started no dataisloaded and it is necessary to open aportfolio. Thisinitializesthe
portfolio in LM S and loads all the relevant datainto memory.

1. With LMSrunning, select FilelOpen Portfolio... from the LMS menu to load the Open
Portfolio dialog box (Figure 1).

open T
File name: Folders:
|euample.lms | c:rmshexample

Cancel |
[ A a
3 Ims Network._. |
#3 example
[ cache
List files of type: Drives:
LM5S Files [*.Ims] j I = c: solomon j

Figurel. Open Portfolio dialog box.



2. Browseto the portfolio you want to open and select the Portfolio file (*. | ns) from the left

side of the dialog box.
3. PressOK toinitialize and load the portfolio.

B
Saving a Portfolio

If any projections have been made to a portfolio then you will want to save those projections.
Select File|Save Portfalio... from the LM S menu to save the portfolio.

Closing a Portfolio

To close a portfolio without exiting LMS, the File]Close Portfolio... option can be used. If the
open portfolio has not been saved then the close portfolio option will ask if you want to saveit.

Restoring a Portfolio

LM S Portfolios can be stored in an archived format when not in active use (files are stored using

the Info-Zip program). This saves hard drive space by compressing the filesinto asingle ZIPfile.

Archived portfolios can be restored and opened at alater time using the Restore Portfolio

command in LMS.

1. With LMSrunning select File|Restor e Portfolio... from the LMS menu to load the Restore
Portfolio dialog box (Figure 2).

Restore Portfolio |

Portfolio to Restore:

|C:A\LMSA\EXAMPLE ZIP | Select |
T arget Directory:
|E:"\LH SAExample | Browse |

/ oK I annn:eI ? Help

Figure2. Restore Portfolio dialog box.

2. Pressthe Select button to load the Open File dialog (page 67) and choose a portfolio to
restore.

3. Choose which portfolio to restore. Thisfile can belocated in any directory, although LMS
defaultsto the LM S directory. In this case choose the Example portfolio archive
(exanpl e. zi p) and pressthe OK button. The path and name of the archive should appear
in the “ Portfolio to Restore:” line.

4. Pressthe Browsebutton to choose the directory to restore the portfolio. Many users choose
to store the portfolios directly in the LMSdirectory. This clutters up the LMSdirectory, so it
isrecommended to create anew directory off of theroot (i.e. C: \ Dat a or D: \ Dat a) in
which to store any portfolios you use (see Appendix A on how to create directories).
Regardless, choose the directory in which you would like to store the portfolio and select OK.

5. Once you have chosen the source directory in which you want to store portfolios, add the
specific target directory for this portfolio to the end of the “Target Directory:” line. Make



sure to include the slash “\” before your target (i.e. C. \ LMS\ Exanpl e or
C.\ Portfolios\Exanpl e).

6. Select OK torestore the portfolio. Oncethe LMSCMD. PI F file finishes running (it will
appear on the start bar when it starts running and then disappear when finished) pressOK on
the LMS Status dialog box. LM S will automatically load the restored portfolio when
finished.

Backing up a Portfolio

Thisfunction compresses all of the filesin the portfolio directory into one zip file (* . zi p). This
makes it easy to transfer a portfolio from computer to another, or to save disk space when a
portfolio is not in active use.

1. With LMSrunning and the portfolio you want to backup opened (see Opening a Portfolio,
page 8), select File|Backup Portfolio... from the LMS menu. Thiswill load the Backup
Portfolio dialog box (Figure 3).

Save Az |

File name: Folders:
|euample | d:iback
Cancel |
- i dih -
{23 back Network._. |
Save file as lype: Drives:
LM5 Backup Files [‘.zipj I = d: transfer j

Figure 3. Backup Portfolio dialog box.

2. Browsetothedirectory you want to save the compressed file. The dialog box defaultsto the
LMSdirectory, but it is advised to save the file to another directory to prevent clutter in the
LMSdirectory.

3.  Select aname for the compressed filein the “File Name:” line of the dialog box (you do not
havetoincludethe. zi p extension).

4. Press OK to compress the portfolio files. Note that LMS does not close the portfolio, nor
doesit removethe files from the hard drive. This must be done manually through Windows
(see Appendix A).

5. Oncethe LMSCNVD. PI F finishes running you must pressOK on the LM S Status dial og box.

Viewing the Portfolio Log

As projections and treatments are performed they are recorded in the Portfolio Log. To view the
log, usethe View|View Log... function. Thiswill load the log file into the default text editor
(Figure4). To change the default text editor, see Configuring the Landscape Management System
(page 48).
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7 Super Pad - EXAMPLE. LOG O] =]

File Edit Search Fomat Help

#Portfolio=EXAMPLE

»

: This log file can be run as a scenario file by adjusting the following line:
A#MEndYear=1994

:Project Landscape 1994 -> 2004

2004, 58, 25 TPA BELOW

2004, 17, 0 TPA BELOW PLANT c\lms\example\cache\default.rgn
:Project Landscape 2004 -> 2014

B

| CALMS\EXAMPLEAEXAMPLE LOG | | /Ins | Num

Figure4. Portfolio Log.

Flushing the Cache

When projection and treatments are performed on alandscape the inventory files are updated to
reflect this. To restore the portfolio to its base or original status use the Utility|Flush Cache
function. Notethat thiswill remove all of the projections and manipulations performed up to that

point.

Projecting Stands and L andscapes
This section describes those functions that project stands and landscapes forward in time.

Projecting Stands

Stand projection moves one stand forward one “ stepsize” intime. The stepsize is defined when
the portfolio is created and is the number of yearsthat projections simulate. When stands are
projected forward both the initial information and the simulated information is maintained for
analysis purposes.

1. With LMSrunning, select the Project|Stand... command from the LM S menu to load the
Stand Selection dialog box (Figure 5).

1




Select Stand |

17
19

21
5 V

S8 ok I
43

55

hb
it anHCEI

GG
73

83
95 ? Help

98

Figure5. Stand Selection dialog box.

2. Select the stand you wish to project forward in time and press the OK button to start the

growth model.

When the LMSCMD. PI F finishes running press the OK button on the LM S Status dialog box.

4. Noticethat the end year for the data has changed in the LM S Main Window, but because only
one stand was projected forward it will be the only data available in the future periods.

w

Projecting Landscapes

Whileit is possible to project single stands forward in time, the purpose of the Landscape
Management System isto help in managing landscapes. So, it is often necessary and desirable to
project the entire landscape simultaneously. Aswith the stand projections, the original and future
data are both preserved for analysis.

1. With LMSrunning, select the Project|L andscape... command from the LMS Menu to start
the growth model. Note that if you have just projected a single stand forward in time your
current year is sometime in the future where you may not have data for the entire landscape.
See the Changing Current Year section (see below) on how to select atime period where the
data set is complete for the landscape.

2. When the LMSCMD. PI F file finishes running press the OK button on the LM S Status dialog
box.

1389
Changing the Current Year s
When performing projections the current year for the portfolio is updated to the end of the last
projection. Thismakesit easy to continue making projectionsinto the future. If however a
treatment performed did not have the desired effect it is necessary to go back to that time period
and re-project.

1. With LMS running and the Example portfolio open, select Project|Set Year ... from the menu
to open the Select Y ear dialog box (Figure 6).



Select Year |

Current Year: 2004

Select Year

1994

Figure6. Select Year Dialog Box.

2. Select the year you want to go back too.
3. Press OK to changethe current year.

Treating Stands and L andscapes

This section discusses those functions used for treating stands. Thisisamajor portion of the Landscape

Management System and this section is one that should be examined closely to get an understanding of
how to effectively use LMS.

Treatment Dialog Box E!

Treatments are prototyped using the Treatment dialog box (Figure 7), and may be later included in
ascenario file (page 29). All treatments, except for planting, are performed on the current year’'s

data. Regeneration planted in LMSis established in the next time period, so all regeneration files
reflect trees that are one time step old.
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Select Treatment | x|

Select Stand: Select Thinning: Stand Subset Selection:
8 N | Thin > Percentage Species Selection:
17 i < Target TPA " | Enable Speci
- pecies
a5 | Gubest Ginge o SDI -
43 Hemoved From:
35  Above Defined By: Diameter Limits:
gg < Below “+ DBH _| Enable
66 > Proportional | - Height Min - Max I:I : I:I
78 &
Apply To: Ingrowth:
“# Treated Stand
o Enable Fjle:
~+ Dnginal S5tand StandSum - File: | |
Year: |2004 Tear: Edit Default Browse |

v

xI:anceI ? Help

Figure7. Treatment Dialog

The various parts of the dialog box are:

Select Stand

Highlight (by clicking on them) the stands that should be treated using the treatment you specify
in the dialog box. Note that more than one stand can be selected and treated.

Select Thinning
If the thinning option is enabled (by checking the box in the upper left corner) then the stand will
be thinned according to the parameters specified in this section.

Retain — This specifies what the remaining inventory will be. It can either be Percentage,
Target TPA (Trees per Acre), Basal Area, or SDI (Stand Density Index)
depending on what option is selected.

Removed from — These options specify how LM S determines what trees to remove from
the stand inventory. Above, below, or proportional can be by either DBH
(diameter at breast height) or by tree height depending on which optionis
selected. Above removes those trees that have alarger DBH or height. Below
removes those with asmaller DBH or height. Proportional removes evenly from
across the spectrum of DBH’ s or heights.

Stand Subset Selection
Oftenitisdesirableto treat only one species or range of diametersin astand. An example would
be removing Red Alder from astand to favor conifers. There are two different waysto subset the

stand selected, they can be used independently or in unison. Enable either by checking the box
next to the function.

Species Selection — This option allows specific speciesto be treated or ignored in the
treatment. Speciesto ignore should be added to the “Exclude” area, while those
to treat should be added to the “Include” area. If thereisaspecieslisted inthe
“Include” areathen that will be the only species on which LM S will perform the
operation. Species must be specified using whatever codes the growth model

14



uses. These must be determined from the documentation for each growth model
(FVSusestwo letter species codes in upper case).

Diameter Limits— This option allows trees that fall within the specified diameter range to
betreated. The diameters should be specified in whatever units the inventory
fileisusing, but usually inches.

Ingrowth

The ingrowth section allows stands to be replanted using a specified regeneration file (* . RGN).
The format of thisfileis discussed in the File Formats section (page 56). Note that any file
specified here will be added to the inventory in the following decade (i.e. if astand isplanted in
1994 and the step size is 10 years, the regeneration will appear in 2004). So the regeneration must
reflect 10 year old trees. There should be at least 10 linesin any regeneration file, but the more
present the better.

DF, 1.0, 10.0, .90, 30.0, 0.0
DF, 1.2, 11.0, .85, 30.0, 0.0
WH, 0.8, 10.0, .80, 30.0, 0.0
DF, 1.5, 12.0, .80, 30.0, 0.
DF, 0.8, 10.0, .75, 30.0, 0.
WH, 1.0, 9.0, .80, 30.0, 0.
DF,

ddd

RA,
WH, 1.0, 10.0, .88, 30.0, 0.0

Figure8. Regeneration File.

Edit — opens the specified regeneration file in the default text editor. If afileisnot
currently specified then the default regeneration file isloaded. To change the
default regeneration file see the Configuring the Landscape Management System

(page 48).
Default — sets the regeneration file to the default.

Browse — opens the Open File dialog box (page 67) to locate aregeneration file stored on
the hard drive.

Apply To
This section contains four miscellaneous functions simplifying the use of the treatment dial og.
Most userswill rarely use most of these functions, but for completeness they are discussed here.

Treated/Original Stand — This allows treatments to be made sequentially to astand
(treated stand option), or to throw out the previous set of treatments and use the
original stand data (original stand option).

Year — Specifies the year on which the treatment will be performed. Note that the stand
you select must be projected to the year you wish to perform the treatment. If
you select aprevious year on which to perform the treatment, then you must re-
project that stand forward in time. Performing the treatment will modify only
the specified year' s data.

Stand Sum-— Creates the stand summary table for the selected stands. Thistableisagood
source of information about the stands’ current conditions.
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Specific Examples of Treating Stands

While the previous section explained the pieces of the treatment dial og, true understanding of how
to use the dialog box comes through use. This section gives very specific examples of how to use
the treatment dialog box to perform treatments to stands. Simulate natural disturbances using
thinnings.

Note: When performing these examples, flush the cache between them. For information on
flushing the cache see Flushing the Cache (page 11).

Thinning a Stand

The main function of the Treatment dialog box is to perform thinnings on stands, while many of
the other functions allow users to specify which treesto thin. In this example we will be thinning
stand 82 of the example portfolio to 75 trees per acre from below by DBH.

1. With LMSrunning and the Example portfolio open, select Project|Treat Stands...
to open the Treatment dialog box (Figure 7).

2. Select stand 82 in the stand selection section. Change the retain value to 75, and
verify that the“ Target TPA” option is selected (Figure 9).

Select Treatment | x|
Select Stand: Select Thinning: Stand Subszet Selection:
5 - v/| Thin  Percentage | Species Selection:
38 “* Target TPA " | Enable Speci
. pecies
;g Retain: - Basal Area Include: |:|
5E | Gedsewt Gings > SDI :
BE Aemoved From:
78 > Above Defined By: Diameter Limits:
Garmsn e
“* Below + DBH " | Enable
g5 = > Proportional | > Height Min - Max I:l - I:l
98 bt
Apply To: Ingrowth:
# Treated Stand .
~ Driginal Stand ShandSum —| Enable File: | |
Year: Year: Edit Default Browsze |

V 0K xlzancel ? Help

Figure9. Thinning a stand.
3. Click OK. When the LMSCMD. PI F file finishes running the treatment is compl ete.

Vegetation Control

Stands managed for merchantabl e timber are often thinned to remove any unwanted species. In
western Washington, thistypically involves removing Red Alder, Big L eaf Maple, and possibly
Western Hemlock depending on the density. In this example we will remove 90% of the Red
Alder and Big L eaf Maple from stand 82 of the Example portfolio.

1. With LMSrunning and the Example portfolio open, select Project|Treat Stands... to open
the Treatment dialog box (Figure 7).

2. Select stand 82 in the stand selection section. Change the retain value to 10 and select the
Per centage treatment option (Figure 10).
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Select Treatment

Select Stand:

Select Thinning:

Stand Subset Selection:

8

17
19
21
35
a8
L]
56
58
66
78

Apply To:

[ - |

“# Treated Stand
» Dnginal Stand

StandSum

¥| Thin # Percentage | Species Selection:
> Target TPA | Enable Speci
) pecies
Retain: > Basal Area
- Include: |RA.BM
| Gademt Gnle o SDI
Hemoved From:
- Above Defined By: Diameter Limits:
“ Below “ DBH _| Enable
> Proportional | > Height Min - Max I:I : I:I
Ingrowth:
_| Enable Fjle: | |
Tear: Edit D efault Browse |

VDK

xliancel ? Help

Figure10. Vegetation Removal.

3. Click the check box next the Enable Species stand subset option.
4. Enter the species codes for Red Alder (RA) and Big Leaf Maple (BM) into the I nclude edit

box.

5. Click OK. When the LMSCMD. PI F file finishes running the treatment is complete.

Regenerating a Stand
In order for astand to regenerated it must be specified as atreatment. This can done as part of the
treatment which thins the stand or as a separate treatement. In this example we will first remove
all of the trees from stand 83 and regenerate using the default regenration file.

1. With LMS running and the Example portfolio open, select Project|Treat Stands... to open
the Treatment dialog box (Figure 7).
2. Select stand 83 from the Stand Selection list box. Change the Retain value to 0 and verify
that the Target TPA thinning option is selected ().
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Select Treatment

Select Stand:

Select Thinning:

Stand Subset Selection:

21
35
38
55
1}
Lt
66
78
g2

95
98

Apply To:

“# Treated Stand
» Dnginal Stand

StandSum

¥!| Thin

Hetain: D

| Badewd dink

Hemoved From:

 Percentage

< Target TPA
> Basal Area
~ sDI

= Above

“ Below
> Proportional

Defined By:

“ DEBH
> Height

Species Selection:

__| Enable Species

Include:

I
Exclude:l:l

Diameter Limits:

_| Enable

Min:Max [ |:[ |

Ingrowth:

File: |c:\Ims\example\cache\delault.rgn |

Tear:

Edit

Default Browsze |

VDK

xliancel

? Help

Figurel1l. Regenerating a Stand.

3. Enableingrowth by clicking the check box next to Enable in the Ingrowth section.
4. Click the Default button in the Ingrowth section to specify the default regeneration file.
5. PressOK. When the LMSCMD. PI F file finishes running the treatment is compl ete.

Simulating I ngrowth and Regeneration
LMS does not automatically add ingrowth to stands as projections are performed. This must be
specified asatreatment. In thisexample we will add ingrowth to stand 83.

1. With LMSrunning and the Example portfolio open, select Project|Treat Stands... to open

the treatment dialog (Figure 7).
2. Select stand 83 from the Stand Selection list box (Figure 12).
3. Disablethe Thinning section by clicking the check box next to Thin.
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Select Treatment

Select Stand:

Select Thinning:

Stand Subset Selection:

17
19
21
35
a8
L]
D
58
66
78
g2

Apply To:

[ - |

“# Treated Stand
» Dnginal Stand

StandSum

| Thin

Hetain:

> Percentage
< Target TPA

> Basal Area
| Gademt Gnle o SDI
Hemoved From:
= Above Defined By:
* Below < DBH
* Proportional | Height
Ingrowth:

Species Selection:

__| Enable Species
Include:

I
Exclude:l:l

Diameter Limits:

_| Enable
[ 1]

Min : Max

v| Enable File: |c:\Ims\example\cache\delault.rgn

Tear: |—| Edit

i Default
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Figurel12. Ingrowth.

4. Enableingrowth option by clicking the check box next to Enablein the Ingrowth section.
5. Pressthe Default button in the Ingrowth section to select the default ingrowth file. In this
example we will use the default file, but in other casesit is probably desirable to edit the file
to reflect the |andscape being treated.
6. Click OK. When the LMSCND. PI F filefinishes running the treatment is compl ete.

Analyzing Stands and L andscapes

This section deal s with those functions that analyze both the current and projected stand informationin a
portfolio. The ability of LM Sto perform various analysis functions allows users to determine the result of

various treatments made to the portfolio.

There are three main types of analysisthat LMS can perform. Thefirst isto summarize and display datain
atabular format. These tables can be viewed internally within LM S or exported to another program (such
as Microsoft Excel or Access) for further analysis. The second type of analysisisaset of charts. These
chartsrun internally within LMS, displaying and summarizing data. The final type of analysisisthe

visualization functions: stand, stand comparison, and landscape visualizations. These visualizations show a
large number of parametersinherent to each stand in avery easy to understand way.

Tables

Tables are analysistoolsthat provide data summarized in textual form. ThetablespresentinLMS
have been designed to provide basic forestry statistics. Itisalso possible for usersto add specific,
customized tablesto LMS; for information on this see The LM S Programmers Guide. Tables
allow usersto look at stand and landscape statistics to both determine necessary treatments and to
see the results of those treatments. The datais delimited when output and can be viewed using a
text editor or spreadsheet, or it can be saved as afile.

Table Dialog Box

The Table dialog box (Figure 13) istheinterface to access all tables availablein LMS. Figure 13
isthe default table dialog present in LMS. If LMS has been customized, it is possible that this
dialog will show other tables not present here.
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View Table |

Select Table to View

> Stand Tablezs < Landzcape Tables > Advanced Tables

Landszcape Attributes =] * Standing Trees

Stand Area Table —  Cut Trees / oK,
~ Snags/Down Logs P

Landscape Scenario

Landscape 51-"""]3'}' _ Text Delimiter: " j

Landscape Species Mix — annn::eI

Canopy Layers by Stand Field Separator: | j

Landscape Yolume

Standing and Cut Yolume

Yolume by Size Class hd ? Help
Select Destination

Stand Table Help
| an 5 * TEXT EDITOR

“+ SPREADSHEET
Year
mj » CREATE FILE
Figure13. Table Dialog Box.
Table Type

The Stand Tables, Landscape Tables, Advanced Tables options define which of type
of tablewill berun. Stand tables will analyze only the selected stand, while landscape
tableslook at the entire landscape. Advanced tables are those that do not comform with
either of the other groups.

Table Selection Box
Thisbox contains alist of all the tables available. Thelist will be different for stand,
landscape, and advanced tables.

Data Type

The Standing Trees, Cut Trees, Snags/Down L ogs options specify what type of data
will be analyzed. The Landscape Management System keeps track of standing and cut
trees and can keep track of snags/down logs aswell. For further information on using
snags and down logs see the Shag Model Documentation (page 71).

Text Delimiter
This specifies what syntax will be used to specify text fieldsin the output tables. The
possible options are none, double quotation mark or single quotation mark.

Field Separator
This option specifies what type of field delimiter will be used in the table. The possible
options are space, tab, or comma.

Select Section
The two optionsin this section specify on which stand or year the analysis will be
performed. Not all tables use these values when they run.

Destination
These options specify where the table will be saved or displayed. The Text Editor
option will send it to the default text editor, while the Spreadsheet option will send it to
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the default spreadsheet (see Configuring the Landscape Management System, page 48).
The Create File option opens the File Save dialog box and saves the output as atext file.

Table Help Button
Opens afilethat contains descriptions of each table.

Sending a Table to a Spreadsheet
In this example we will output a Landscape Inventory table for 1994 to a spreadsheet.

1. With LMSrunning and the Example portfolio open, select View|T ables... to open
the Table dialog box (Figure 13).

2. Select the Landscape Tables option and the L andscape I nventory table from the
Table Selection box (Figure 13).

3. Select 1994 from the Y ear Selection drop down box.

4. Select the Spreadsheet option from the Destination section.

5. PressOK. When the LMSCND. PI F filefinishes running pressOK on the LMS
Status dialog box. The output should be similar to Figure 14.

I Microsoft Excel - Example. t00

”ﬁ Elle Edit Yiew [nsert Format Tools Data Window Help _|5’|i|
e SR | smad o o €= 4@
[ arie o ~|BrugEE=EE - A
a1 j =| year, stand, spp, dbh, height, cr, exp, wol, mow
A|B|C|D|E|F|G|z|‘
1 [year, stand, spp, dbh, height, cr, exp, vol, mcw =
| 2 1994, "8","DF", 10,10, 73.00,0.35, 280, 77.60, 0.00
| 3 (1994, "8", "DF", 10,10, 73.00,0.35, 2.50, 77.60, 0.00
| 4 (1994, 8", "DF", 11.20, 61.00,0.45, 250, 99.02, 0.00
| 5 [1994,"8", "DF", 11.50, §3.00,0.45, 250, 100.41, 0.00
| B 1994, "8", "DF", 12.00, 87.00,0.45, 2.80, 127.36, 0.00
| 7 1994, "8", "DF", 13.30,111.00, 0.45, 2.80, 204.65, 0.00
| 8 (1994, 8", "DF", 13.90, 99.00,0.45, 250, 186.82, 0.00
| 9 [1994,"8", "DF", 14.00, 25.00,0.45, 250, 186.93, 0.00
| 10 {1294, "3", "DF", 14.70,100.00, 0.45, 250, 215.02, 0.00
| 111994, "8", "DF", 14.80,105.00, 0.45, 2.0, 234.51, 0.00
| 12 1994, "3", "DF", 14.80, 107.00, 0.45, 2.80, Z35.59, 0.00
| 13 (1994, "8", "DF", 15,30, 107.00, 0.55, 250, 258.44, 0.00
| 14 (1994, "8", "DF", 16.00, 91.00,0.55, 250, 239.99, 0.00 -
[ w vl EXAMPLE =] | L|JJ
Ready | i — 4

Figure 14. Landscape Inventory table.

Charts

Charts are analysis tools that summarize datain agraphical format. Charts provide an excellent
way to summarize data over time and show trends. Likethetablesin LMS, Charts can be added
and customized to reflect specific needs, see The LM S Programmers Guide.

Chart Dialog Box

The Chart dialog box (Figure 15) isthe user interface to all the charts available in the Landscape

Management System. Thisisthe default chart dialog box used in LMS, the actual dialog may be
different.
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Select Chart to Yiew |

Select 5tand Level Chart

< Stand Level Charts  Landscape Level Charts » Advanced Charts

Denszity Management Diagram
Diztribution - Diameter
Diztribution - Height

Baszal Area/TPA by Diameter Class
Stand ¥olume thru Time

Standing Yolume by Size Class

Cut Yolume by Size Class
MAI/PAI Chart

Polygon to Dizplay

B

V ] 4 I annn::eI Cloze ? Help Chart Help

Figure15. Chart Dialog Box.

Chart Type

The Stand Chart, Landscape Chart, and Advanced Chart options specify what type of
chart LMSwill run. Likethe Table dialog box (page 19), stand level charts summarize
information for one selected stand, while landscape level charts summarize the entire
landscape.

Chart Selection
Thislist box shows all of the charts of a specific type available in your version of LMS.
Only one chart can be selected at atime.

Polygon Selection
The Polygon to Display drop box specify which stand will be summarized when running
astand level chart.

Close Button
The Close button closes any open chart windowsin LMS.

Chart Help Button
Opens afile that explains the function of each chart availablein your version of LMS.

Displaying a Chart
In this example aBasal Areaby Diameter Class chart will be run on stand 43 of the Example
portfolio.

1

2.
3.

With LMS running and the Example portfolio open, select View|Charts... to open the Chart
dialog box (Figure 1).

Verify that the Stand Charts optionis currently selected (Figure 15).

Select the Basal Area by Diameter Class chart from the Chart Selection list box.



4. Select stand 43 from the Polygon Selection drop box.
5. PressOK. When the LMSCMD. PI F file finishes running press OK on the LM S Status dialog
box. The results should be similar to those in Figure 16.

mi LM5S Charts M=l EX

Basal Area by Diameter Class:
Stand 43 in 1994

a0+

BA a4+

0T

] ! } } } |
1] 10 20 30 40 a0 a0

Diameter

Figure16. Basal Area by Diameter Classchart for stand 43.

Closing Charts M

When charts are openin LMS you must use the Close Chart Window function in LMS. With
LMS running and a chart window open, select View|Close Chart to automatically close the
window.

Visualizations

Visualizations are a second way to summarize data graphically, by creating an image of the stand
or landscape. Visualizations summarize alarge number of parametersin avery easy to understand
format. This makes visualizations very helpful in showing the results of various treatments to
stands and landscapes.

There are three different types of visualization: stand, stand comparison, and landscape
visualizations. Stand visualizations are performed by two versions of the same program, both of
which are distributed with LMS. SVSisaDOS version of the stand visualization program which
runs slightly faster on most machines, but will not work on Windows NT. WinSVSworkson all
Windows 95/98/NT machines and is a Windows version of the stand visualization program.
Landscape visualization is performed by UVIEW, a DOS program distributed with LMS.

Stand/Stand Comparison Visualization Note: If the trees are rendered using unrealistic colors
then one of three things have occurred. Thefirst possible explanation isthat the species of tree
you are attempting to visualize is not aknown speciesto SV'S (this should not happen using the
Example portfolio). To fix this problem seethe SVSLib Help File. The second possible
explanation is that you are using Windows NT& which cannot use the standard SV S program to
visualize stands. However this can be fixed by changing the stand visualization program from



SVStoWinSVS. To change this options see Configuring the Landscape Management System
(page 48).

Landscape Visualization Note: There are several possible problemsin performing landscape
visualizations. Thesimplestisif LMSisbeing run on Windows NT, landscape visualization will
not perform correctly (it will run in 640x480 — 16 color resolution). Another possible problemis
that the size of the inventory may be too large for UVIEW to display. There are a number of
options that can be changed to correct this problem. See Changing the Visualizations Display
Options(page 49).

Stand Visualization

A stand visualization creates aflat, one-acre representation of a stand based on the inventory data.
Stand visualizations are helpful in showing differencesin tree species compositions, sizes, and
spatial characteristics as treatments are performed. One important consideration is that the
position of the trees across the acre is random, and will change each time the visualization is run.
In this example we will perform a stand visualization on stand 82 in 1994.

1. With LMSrunning and the Example portfolio open, select View|Stands... to open
the Stand Selection dialog box (Figure 17).

Select Stand |

8
17
19

21
a5 /

i Ok I
43

55

56
g anncel

GG
78

83
95 ? Help

98

Figure17. Stand Selection dialog box.

2. Select stand 82 and pressOK (Figure 17).
3. If the selected stand has been projected forward LM S will load the Y ear Selection
dialog box (Figure 18). Select the year you wish to visualize and pressOK.
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Select Year |

Current Year: 2004

Select Year ’ Ok

Figure18. Year Selection dialog box.

4. The Stand Visualization System will load and display an image of the stand

(Figure 19).

Stand Wisualization System: C:-~LMS~EXAMPLE-~CACHE-1334.82.5U% || About SUS version 230

[ Head up | Down  [[0 Ground definition [{O Mo trees [ Open tree list I Redraw all |

| Focus up || Doun ||E Ground grid | O Stems only | Open ground file || Full-Screen: 1 |

| £4 Left || Right | B MRPSIPETD dress | Tree designer || Full-Screem: 3 |
O Solid trees

| Clo=er || Farther || Wiewpoint info | — | Configuration || Tree list info |
B Realistic trees

[ Zoom In [ Zoom Out | [ Hark [ Treat || Quit |

Figure19. Stand Visualization of stand 82.
5. When finished viewing the image pressQUI T to exit the program. For

information on how to save images see Saving Images from SVS (page 55).
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Stand Comparison Visualization

Thistype of visualization can compare stands by either showing two time periods side by side, or
by merging two stands together. These two types of visualizations allow visual comparisonsto be
drawn between the different stands. This makes differences readily apparent.

Stand Comparison Dialog Box

The Stand Comparison dialog box (Figure 20) isthe interface for performing these
visualizations.

Compare Stands El |

Compare S5tands

The Compare Stands Dialog can be Merge Stands
used to display one stand in two ey
different time periods [2 Up] or 17 —
multiple stand [up to 9] in the same 19
time period [Merge Standsz). 2
Select Between: gg
@ 2Up > Merge Stands 43
55
2Up 56 e
it
Stand ‘ 8 j| 66

First ¥ear 78 =

V Ok anncel ? Help

Figure20. Stand Comparison Dialog Box.

Visualization Type
The 2 Up and Merge Stands options select between the two types of visualization.

2Up

These three options setup the visualization. The Stand Selection drop box
selects which stand will be visualized. First Year and Last Y ear are wildcard
values that LM Swill lookup and use when performing the visualization.

Merge Stands
The Merge Stands list box allows up to nine stands to be selected for merging.
The Year Select determines which year will be used for the visualization.

Showing the Same Stand in Two Time Periods

Displaying the same stand in two different time periods allows users to draw visual
comparisons for before and after treatments and growth projections. Again the visual
nature of thistype of analysis makesit extremely useful. In this example we will
compare stand 8 in 1994 and in 2054. For this example stand 8 must be projected
forward to 2054.
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With LM S running and the Exampl e portfolio open, select View|Compare Stands...
to open the Compare Stands dialog box (Figure 20).

Verify that the 2 Up option is selected (Figure 20).

Select stand 8 from the Stand Selection drop box.

Select 1994 as the first year and 2054 asthelast year.

Press OK.

SVSwill display an image of the stand in each time period separated by an opening.
Thefirst year will be on the left, the last on the right (Figure 21).

When you are finished viewing the image pressQUI T to exit SVS.

1984+8.5vs ——= 2054.8.5vs || About SUS version 2.30

[ Head up | Down  [[0 Ground definition [{O Mo trees [ Open tree list I Redraw all |

| Focus up || Doun ||E Ground grid | O Stems only | Open ground file || Full-Screen: 1 |

| £4 Left || Right | B MRPSIPETD dress | Tree designer || Full-Screem: 3 |
O Solid trees

| Clo=er || Farther || Wiewpoint info | — | Configuration || Tree list info |
B Realistic trees

[ Zoom In [ Zoom Out | [ Hark [ Treat || Quit |

Figure21. 2 Up Visualization.

Merging Stands

Thistype of visualization allows stands which border each other to be compared side by
side. Thisisuseful in showing edge effects, and riparian zones. In this example we will
merge stands 17 and 82 in 1994.

1

O arwWDN

With LM S running and the Example portfolio open, select View|Compar e Stands...
to open the Stand Comparison dialog box (Figure 20).

Select the Merge Stands option (Figure 20).

Select both stand 17 and stand 82.

Verify that 1994 is selected.

Press OK.

SVSwill display an image of the merged stand (Figure 22). The different stands will
be displayed in strips across the represented acre. Stands with similar inventories
will of course be difficult to differentiate.
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Stand Wisualization System: Ci~LH5~EXAHPLE~CACHE-1334-HERGED.SUS || fbout SWUS version 2.30

|
FIT TR

| Head up || Down ||E| Ground definition | 0O Ho trees | Open tree list || Redrau all |

| Focus up || Doun ||E Ground grid | O Stems only | Open ground file || Full-Screen: 1 |

| 44 Left || Right ¥ | B Wireirems Sess | Tree designer || Full-Screem: 3 |
O Solid trees

[ cloger [ Farther || Uiewpoint irdo | — [ Configuration I Tree list irdo |
M Realistic trees

| Zoom In || Zoom Out | | Mark || Treat || Guit |

Figure22. Merged Stand Visualization.

Landscape Visualization -[

Thistype of visualization displays an image of the entire landscape with a representation of the
tree cover. Landscape visualizations are helpful is showing how alandscape changes over time as
treatments create openings and species compositions change. In thisexamplewewill createa
visualization of the landscape for 1994.

1. With LMS running and the Example portfolio open, select View|L andscape... to run a
landscape visualization.

2. UVIEW will display athree dimensional representation of the landscape (Figure 23).
When finished pressQUIT to exit the program.
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Figure23. Landscape Visualization.

Using Scenarios Files

Scenario files provide an easy way to treat al of the standsin alandscape simultaneously through time.
The basic format of thefileisalist of treatments for the standsin specific years (Figure 24). These
treatments use a keyword language shown below. Typically the treatments contained within the file are
prototyped using the Treatment Filter (page 13) and then combined for afinal analysis of the effects on the
landscape. It isnot necessary for atreatment to be defined for every stand in every year, only in those
years where you want to do an operation.

There are advantages of using a scenario file for the final analysis of the landscape. Thefirstisthat LMS
will perform the treatment automatically before it makes each growth projection, eliminating much of the
effort. The second isthat it makes the projections reproducible. The scenario file can be re-run on the data
to get the same results. Thefinal reasonisthat it isvery simple to make slight changes to the scenario
file'streatment for astand and re-run the projection.



Scenario file for Example Fortfolio

#Portfolio=EXANPLE
FEnd¥ear=2014

Year. Stand. Treatment and modifiers

1994, 17, 0 TPA IHCLUDE Rai

1994, 43, 35 PERCENT ABOVE EXCLUDE DF
1994, 58, 50 BA 5:10

1994, 78, 15 TPA BELOW PLANT DF RGH
1994, 82, 150 SDI BELOW INCLUDE DF.WH
1994, 82, § % INCLUDE EM.RaA

Figure24. Scenario File Format.

Scenario File Format

The scenario file contains a header that must follow a specific format. Any comment lines are
preceded by a“;” and will not be read by LMS. Thetwo lines preceded by a“#” are variables that
LMSusesto run the portfolio. The EndYear parameter specifiesthe last year of the simulation.
ThePor t f ol i o isforthe user’sinformation only and is not currently used by LMS.

The second section of thefilelists the treatments for the landscape. Thefirst columnisthe year
the treatment will be performed in. The second isthat stand that will be treated. The last column
isthe actual treatment description. The treatment description first has the retain value (identical to
the Treatment dial og box, page 13) and then the treatment options specified using keywords.
These keywords are described below.

Note: Thelog file generated by LMS (page 10) can also be used as a scenario file, or treatments
within the log can be copied into the scenario file. In order to usethe LMS Log file as ascenario
file you must un-comment the EndY ear line (delete the “;” from the beginning of theline).

Scenario File Keywords

LM S recognizes a set of keywords in the scenario fileto specify treatments. These keywords must
be spelled exactly, and must be in capital letters for LM S to recognize them. The keywords
correspond with optionsin the Treatment dialog box (page 13).
Thinning Type

PERCENT or % - Specifiesathinning using retain percentage.

TPA - Specifies athinning using Target TPA (Trees per Acre).

BA - Specifies athinning using Basal Area

SDI - Specifies athinning using SDI (Stand Density Index).

Thinning Modifiers

ABOVE - Specifies that the thinning will be from above.

BELOW - Specifies that the thinning will be from below.

BYDBH - Specifiesthat DBH will be used for the ABOVE/BELOW
modifiers.

BYHEIGHT - Specifiesthat height will be used for the ABOVE/BELOW
modifiers.



Subset Options

INCLUDE - Specifies which species will be included in the operation.
The species must follow after the keyword.
EXCLUDE - Specifies which species will be excluded from the operation.

The species must follow after the keyword.

- Specifies a diameter range for the operation. The minumum
diameter is entered before the “:” and the maximum diameter
after it.

In LMSthere are two ways to edit scenario files. Thefirst isto use the default text editor (or any
text editor) to edit thefiledirectly. The second method isto usethe LM S Scenario Editor (see
below).

Scenario Editor

The LM S Scenario Editor provides users with an easy to useinterface for creating and editing LMS
Scenario Files. The Scenario Editor has been designed to be very similar to the Treatment dialog box, so
users familiar with using that should have little problem using the Scenario Editor. The functions that will
be discussed in this section are those that are unique to the Scenario Editor, for explanations on those
functions that the two share see the Treating Stands and Landscapes (page 13).

Scenario files provide users with away to project and treat an entire landscape at once. A scenariofile
specifies the treatment for each stand in each year atreatment is made. For afurther discussion of the uses
and format of scenario files see Scenario Files (page 29).
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Scenario Editor Dialog Box

The Scenario Editor utilizes a graphical interface (Figure 25). This section will describe the use of
each section of the dialog.

% LMS Scenario Editor
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¥ Enabls " Percentage Speciss DEH
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etain |5|:|  Bacal frea . I " Enable
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Figure25. LMS Scenario Editor.

Scenario File Information

The top of the Scenario Editor dialog box contains information about the current scenario file and
portfolio. The only option that can be changed by the user isthe End Year list box. The end year
isthe year that the landscape will be projected when running the scenario file. The other options
shown in this section change with the portfolio (Portfolio, Starting Y ear, and Step Size) or with
the loaded scenario (Scenario).

Year and Stand Selection

This section contains two list boxes and two drop boxes that allow usersto select the year and
stand they wish to add atreatment. If a Scenario fileisloaded that already contains treatments
then the year list box shows all the years which contain treatments, and the stand list box shows
which stands have treatments in the selected year. The year drop box contains entries for each
valid year from the starting year to the end year (specified by the user). The stand drop box lists
each stand in the current portfolio.



Treatment Selection

Thetreatment list box displays all the treatments defined for the selected stand in the selected
year. These treatments are displayed using the treatment keywords used by LMS, for further
information on these keywords see Using Scenario Files (page 29). Notethat is possible for more
than one treatment to be defined for each year and stand combination. The treatmentswill be
executed from the top of thelist down. The Up and Down buttonsin this section change a
treatments position within the list.

Control Buttons
The block of buttonsin the Scenario Editor perform all the functions necessary for creating,
modifying, and managing scenario filesin LMS. Their functions are described below.

Add
The Add button appends the currently defined treatment to the selected stand
and year.

Delete
This button removes the sel ected treatment from the scenario file.

Replace
The replace function replaces the selected treatment with the a new one, defined
in the dialog box.

New File
Creates anew, blank scenario file. If the current file has been modified the
Scenario Editor will prompt to save the changes.

Load File
This function loads a new scenario file into memory. If the current file has been
modified the user will be prompted to save the changes.

SaveFile

The save file function opensthe File Save As... dialog, allowing the user to
specify alocation and name to save the current file. If the name and location
have already been specified during an earlier save, then those options are the
default.

About
Thisfunction loads the Scenario Editor About dialog, that displaysinformation
on the editor.

Help
The help button loads the LM S help file for the Scenario Editor.

Change Portfolio

Thisfunction allows users to modify scenario files for other portfolios than the
one currently loaded. Notethat scenario files can only be used with the
portfolio they are attached too, they are not transferable.

Preview

The preview function loads the current scenario file into the default text editor to
let auser view what the file will look like when saved. The scenario file can
also be printed from the text editor.



Exit
The exit button exits the Scenario Editor. | the current file has been modified
the user will be prompted to save the changes.

Treatment Specification Section
The remaining section of the Scenario Editor is shared with the Treatment dialog box. Seethe
section explaining that dialog for an explanation of this section.

Using the Scenario Editor

The following examples are provided in an attempt to further explain how to use the Scenario
Editor. The examples begin with afew basic functions and progress to the more advanced
features.

Adding a Treatment

This example shows how to add a treatment to a specific stand and year. In this example we will
add atreatment to thin stand 82 to 10 TPA from below by height, and then plant the default
regeneration file in 2004.

1. With LMS running and the Example portfolio open, select the Scenario|Scenario
Editor... option to load the Scenario Editor.

2. The Scenario Editor will prompt to open an existing scenario file, pressNo to open the
program with a blank scenario file (Figure 25).

3. Changethe End Year to 2014 (Figure 26).
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Figure26. Adding a Treatment

4. Usingthe year drop box, select 2004.

5. Using the stand drop box, select stand 82.

6. Verify that thinning is enabled (the box in the upper |eft corner is checked) and set the
retain value at 10 TPA.

7. Enableingrowth by clicking on the box in the upper left corner of the ingrowth section,
and press the Default button to use the default regeneration file.

8. Pressthe Add button to add the defined treatment to the scenario file.

9. Pressthe Previewbutton to see the scenario file. The program will prompt to save the
file, giveit aname and pressOK. The text editor then opens, it should be similar to
Figure 27.
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Figure27. Adding a Treatment Scenario File

Removing a Treatment
It is often necessary to remove atreatment from the scenario file. The Delete button is designed
for just that task. In this example we will remove atreatment from the Exanpl e. scn.

1. With LMSrunning and the Example portfolio open, select the Scenario|Scenario
Editor ... option to load the LM S Scenario Editor.

2. Theprogram will prompt to load an existing scenario file, press Yes to open the File
diaog box.

3. Theexanpl e. scn file should be avail able, assuming the default location for the File
dialog was correct. If thefileisnot present, then browse to the directory where the
Example portfolio is stored. Select theexanpl e. scn file and pressOK to load thefile
into the Scenario Editor (Figure 28).

4. Select 1994 from the Y ear list box.

5. Select stand 78 from the Stand list box.
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Figure28. Removing a Treatment.

6. Select the only listed treatment in the Treatment list box.
7. Click on the Delete button to remove the treatment. Note that because thisisthe only
treatment for stand 78 in 1994, the stand is removed from the Stand list box.

Replacing a Treatment
When atreatment does not have the desired effect on astand, it is often easier to change the
existing treatment than to delete it and add another. In this example we will replace the second
treatment for stand 82 in 1994 with one that removes all but 10% of the Red Alder (RA) and Big
Leaf Maple (BM).

1. With LMSrunning and the Example portfolio open, select the Scenario|Scenario
Editor... option to load the Scenario Editor.
2. The program will prompt to load an existing scenario file, select Yes to openthe File
dialog.
3. Browsetothedirectory containing the Exanpl e. scn file and pressOK to load the
scenario file.
4. Select 1994 from the Year list box (Figure 29).
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Figure29. Replacing a Treatment.

Select stand 82 from the Stand list box.
Select the second treatment from the Treatment list box.
Enable the thinning option and set the retain value to 10%.
Enable Species Sub-selection and include Red Alder (RA) and Big Leaf Maple (BM).
Press the Replace button to replace the second treatment with the new one.

The LMS Portfolio Editor is designed to simplify the task of managing portfolios. It allows usersto copy

stands, remove stands, and edit the files used by the portfolio. In addition to the management of existing

portfolios, the editor is used to create new portfoliosin LMS.

This section will deal with those functions used for managing existing portfolios. Information about
importing new datainto LMSisavailablein the LM S Case Studies document.




Portfolio Editor Window

The Portfolio Editor isatypical Windows program (Figure 30). For general information on how
to use these types of programs, see Appendix A (page 65).

2 LM5 Portfolio Editor - Portfolio: EXAMPLE

File Stand: Help

L Nom

Figure 30. Portfolio Editor Main Window

Changing the Projection Step Size

Time steps for growth projections are defined by the Portfolio Step Size variable. Most growth
models are capable of projecting tree data forward using avariety of time steps. For specific
information and limitations see the documentation for the growth model being used. In this
example we will change the step size of the Example portfolio from 10 to 5 years.

1. With the Example portfolio open, select File]LM S Portfolio Editor to open the editor
(Figure 30).

2. Fromthe LMS Portfolio Editor’s menu select FileM odify Portfolio... to access the
Modify Portfolio dialog box (Figure 31).
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Figure31. Modify Portfolio Dialog Box.

3. Changethe Step Sizeto 5 years and press OK.
4.  When you exit the editor LM S will reload the portfolio into memory and the step size
should change to reflect the new value.

Copying a Portfolio

When complex management plans are being prototyped and analyzed, it is easier to have multiple
copies of the same portfolio available for each sequence of scenarios. This allows the projections
to be saved and compared to another. In this example we will copy all the Example portfolio file
to anew directory and call it Example2.

1.  With the Example portfolio open, select File)LM S Portfolio Editor to open the Portfolio
Editor.

2. Fromthe LMS Portfolio Editor’s menu, select File|Copy Portfolio... to open the Copy
Portfolio dialog box (Figure 32). Thisdialog hasanumber of options, alowing some or
al of thefilesin aportfolio to be copied. The choice of which file to copy is dependent
on what the objectiveis.
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Figure 32. Copy Portfolio Dialog Box.

3. Pressthe Browsebutton to open the Select Directory dialog box (Figure 33) to
choose the directory for the portfolio to be copied. For this example, choose a
temporary directory to store the new portfolio as you will probably not useit again.

Select Directory

Directories:
cAlmziexample

. L -
| 3 Ims Hetwork. _.

& example

L] cache

Cancel

fie

Dnives:
= ¢: solomon - |

Figure 33. Select Directory Dialog Box.

4. Choose which files should be copied by checking the box next to the type of file. Note
that the All and Clear buttonswill either select all or none of the options respectively.
Press the All button.

5. Oncethefiles have been selected and the directory specified pressOK. The Portfolio
Editor will then copy the specified files to the new directory.

Copying Standsto a New Portfolio

The Copying Stands function allows usersto copy specified stands from an existing portfolio to a
new one. The stand attribute and inventory information are copied for the stands, providing away
to create portfolios that are subsets of an existing portfolio. This can be used to analyze a set of
special stands separately from the rest of the portfolio (reserves for example). In thisexamplewe
will copy stand 82 of the Example portfolio to a new portfolio.
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With the Example portfolio open, select File|]LM S Portfolio Editor to open the editor.
From the Portfolio Editor’s menu, select Stand|Copy Stands... to open the Copy Stand
dialog box (Figure 34). Thisdialog hasalist of stands on the left side and a search tool
on theright. You can search for stands either based a set of character in the beginning or
contained within the stand name. Alternatively you can select a stand that is contained in
another file.

Copy Stands | X| |

Stand List Select Stands
8 - ) . .
17 — <+ Starting with._. + Containing. ..
19
21 | |
35
38 :
43 Select Clear Fram File
55
a6 Usze the SELECT button to zelect groups of
58 standsz starting with or containing the
66 L entered ztring. Use the CLEAR button to
78 remove all selections.
83 hd 1 ztands zelected

Mew Portfolio

Mame:

Directory: (C:\LMS\Exam82 | Browse |

V 0K I xcan.:e| ? Help

[SE SIS

Figure 34. Copy Stand Dialog Box.

Select stand 82 from the list of stands on the left (Figure 34).

Enter Exam82 for the name of the new portfolio.

Select an appropriate directory for the new portfolio.

When all the information is entered pressOK. LM S will now copy the selected stand(s)
to the new portfolio.

Making Multiple Copies of a Stand

While prototyping treatments on a set of standsit is easier to run all the treatments at once rather
than separately. Thisrequiresthat a portfolio contain multiple copies of the stands being treated.
The Portfolio Editor has a function to perform thistask. In thisexample we will make 2 copies of
stand 17 from the Example portfolio.

1

2.

With LM S running and the Example portfolio open, select File|LM S Portfolio Editor
from the menu to open the editor.

From the editor’ s menu select Stands|Edit Stands... to open the Edit Stand dial og box
(Figure 35).
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Figure 35. Edit Stand Dialog Box.

3.  Select stand 17 from the list box (Figure 35).
4. Pressthe Copy button. Thiswill open the Rename Stand dialog box (Figure 36).

Stand Hame |

Enter HNew Stand Mame:

|1 7-new|

/ 0K I anncel ? Help

Figure 36. Rename Stand Dialog Box.

5. Enter 17-new asthe copied stand’ s name (Figure 36).
6. When finished pressOK. The copy of the stand should appear in thelist box.

Copying a Stand from another Portfolio

Another useful function isthe Copy From function which is part of the Edit Stand dialog box.
This function allows users to combine two portfolios or to copy a stand from another portfolio.

1. With the Portfolio Editor running and the Example portfolio select Stands|Edit Stands...
to open the Edit Stand dialog box (Figure 35).
2. Pressthe Copy From... button to open the Copy From dialog box ().



3. Inthisdialog you must browse to the portfolio you wish to copy a stand from. This
portfolio can be located anywhere on the current computer. Press the Browsebutton to
access the File Open dialog (page 67).
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Figure 37. Copy From Dialog Box.

4. When you have chosen a portfolio the stands in that portfolio will appear in the list box.
Chose which stand to copy and pressOK.
5. Thestand will be copied to the current portfolio.

Deleting Stands from a Portfolio

Any projection of alandscape requiresthat every stand in the landscape be “grown.” Inlarge
portfolios this can take along time. To limit thistimeit is useful to eliminate those stands that are
not going to be part of the analysis from the portfolio. The Delete function in the LM S Portfolio
Editor removes unwanted stands. Stands can be deleted and then restored at alater date to the
portfolio. In this example we will delete stand 43 from the Exampl e portfalio.

1. With the Portfolio Editor running and the Example portfolio open, select Stands|Edit
Stands... from the menu to open the Edit Stand dialog box (Figure 35).
2. Select stand 43 from the list box (Figure 38).
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Figure 38. Deleting a stand.
3. Pressthe Delete button.

Renaming Standsin a Portfolio

To change the name of stand in LM S use the Rename function in the LM S Portfolio Editor. Note
that if the spatial information is not updated to reflect the name change, the renamed stand will
NOT appear in Landscape Visualizations. Seethe LMS Case Studies for information on importing
spatial information into LMS. In this example we will rename stand 8 to stand 888 (and then
rename it back to 8 to eliminate any problems with Landscape Visualization).

1. Withthe Portfolio Editor running and the Example portfolio open, select Stands|Edit
Stands... from the menu to open the Edit Stand dialog box (Figure 35).
2. Select stand 8 from the list box (Figure 39).
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Figure39. Renaming a stand.

Press the Rename button to open the Rename Stand dialog box (Figure 36).

Enter 888 as the new name for stand 8.

Press OK.

Thelist box will be updated to reflect this name change. Remember to change the stand
name back to 8 to eliminate any problems performing visualizations.
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Splitting Stands

It may be necessary to split the stand inventory and stand attribute information for riparian
reserves. The Portfolio Editor’s Split function allows users to specify the areathey wish to split
from the original stand into anew one. The stand attribute information is copied directly to the
new stand. In thisexample we will split stand 17 into a 20 acre piece and a 6 acre piece. Note
that the stand that is split from the original will not be shown in aLandscape Visualization. To
split astand and have it appear in landscape visualizations the original GI S coverages must be
modified and re-imported into LMS.

1. With the Portfolio Editor running and the Example portfolio open, select Stand|Edit
Stands... from the menu to open the Edit Stand dialog box (Figure 35).

2. Select stand 17 from the list box and press the Split button to open the Split Stand dialog
box (Figure 40).

3. Renamethe stand you wish to split from the original and define its acreage (Figure 40).
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Figure40. Split Stand Dialog Box.

4. PressOK.

Restoring the Portfolio toits Original State
After modifying the stand included in a portfolio it is easy to restore the portfolio to its original

state by using the Restore function.

1. Withthe Portfolio Editor running and the Example portfolio open, select Stands|Edit
Stands... from the menu to open the Edit Stand dialog box (Figure 35).

2. Pressthe Restor e button.

Reconstructing an I nventory File

When the only inventory information available for alandscape is tree species and diameter it is
possible to reconstruct the height, crown ratio, and volume values. Thisis done when importing

datainto LMS or when the inventory file has been modified. The Reconstruct Inventory function

isexplained in the LM S Case Studies document.
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Advanced Topics

This section deals with configuring LMS, the formats of the various LM Sfiles, and information about

using scenarios to manage landscapes.

Configuring the L andscape M anagement System

Many of the default behaviorsin LM S can be modified from the LM S Configuration dialog box (Figure
41). Each of the configurable options will be discussed separately.

LMS Configuration |
Text Editor: |5PAD.EXE | Browsze
Spreadzsheet: |E: \PROGRA™1A\MICROS ~2\0FFICE\excel. exe | Browze
Map Viewer: |LH5HAF_EKE | Emwsel

Stand Projection Method: Free Space: BGl Setup
+| Remove Model Files | | Bytes v| MBytes Test BGI |
| Enable Snag Tracking _ | KEBytes | GBytes
| Enable Snag Model Driver: | VESA j
Mode: |2 j
Program Options:
Stand Projection | Tables | Stand Yizualization |

Log Sort

Charts & Graphs

| Landscape Yisualization

xﬂancel

? Help

Figure41. Configuration Dialog Box.

Changing the Default Text Editor

LMS by default uses the Super Pad Text editor to edit or examine ASCI| files. Thiscan be
changed to any other text editor that accepts a filename on the command line (e.g. WordPad, or

NotePad).

1. With LMSrunning, select Options|LM S Configuration... to openthe LM S

Configuration dialog box (Figure 41).

2. Pressthe Browsebutton to the right of the Text Editor edit box to access the File Open

dialog box (page 67).

3. Findthetext editor that you wish to use for editing ASCII filein LMS.
4. Press OK onthe Configuration dialog. Thiswill open the Configuration Update dialog

box (Figure 42).



Configuration Update |

A LM5 Portfilio iz open. Would vou like to update the options in
the Portfolio, the LMS defaults. or both?

DEFAULTS BOTH CANCEL

Figure42. Configuration Update Dialog Box.

5. The Configuration Update dialog box allows users to specify where they want the
changes in configuration to be stored. Portfolio will only affect the current portfolio.
Defaults will change the LM S configuration file, affecting all portfolios. Both will
change both

Changing the Default Spreadsheet and Map Viewer
These two programs can be changed in the same method as the default text editor.

Displaying Snags and Logs in Visualizations

Itis possibleto show those trees which died in the previous projection in the visualizations. These
snags and logs will not remain on the landscape in the future unless the Snag Model is also
enabled (the next option).

1. With LMSrunning, select Options|LM S Configuration... from the menu to open the
LMS Configuration dialog box (Figure 41).

2. Check the box beside the Enable Snag Tracking option.

3. Press OK and choose where to update the configuration.

Enabling the Snag Model

LMS includes amodel to model the presence of snags and downed logs on the landscape. It is not
necessary to have current information on snags or logs, but some tables included with LM S will
not work correctly without that information. For information on how the snag model functions, or
how to modify its behavior see the Shag Model Documentation (page 71).

1. With LMSrunning, select Options|LM S Configuration... from the menu to open the
LMS Configuration dialog box (Figure 41).

2. Check the box beside the Enable Snag M odel option.

3. Press OK and choose where to update the configuration.

Note: The snag model will start operating during the next stand or landscape projection, any
projections previously performed will not be updated.

Changing the Visualization Display Options
Normally the display options supplied with LM S are sufficient for performing visualizations.
These values should only be changed when trees are drawn in unrealistic colors when using SVS,

or to increase/decrease the screen resolution. For an explanation of what the different modes are
for each driver, see the UVIEW Documentation (page 87).

1. With LMSrunning, select Options|LM S Configuration... from the menu to open the
LMS Configuration dialog box (Figure 41).



2. Pressthe down arrow next to the Driver option to change the BGI driver being used by
LMS.

3. Pressthe down arrow next to the M ode option to change the driver mode being used by
LMS.

4. Pressthe Test BGI button to test the selected mode and driver are valid.

5. When finished press OK and choose where to make the configuration changes.

Changing the Way Projections are Performed

The units used when performing projections, and often the behavior of the growth model can be
modified in LMS.

Changing the Units of Volume Used when Projecting
Thevolumein LMS can bein either Board Feet, Cubic Feet, or Merchantable Cubic Feet. The
default isto use Board Feet.

1. With LMSrunning, select Options|LMS Configuration... from the menu to open the
Configuration dialog box (Figure 41).

2. Pressthe Stand Projection button to open the Stand Projection Configuration dialog box
(Figure 43).

Stand Projection Configuration |

F¥S Options:

“* Board Foot Yolume _| Enable Addfile

’; El:?::i?:l:i:?:ﬁe?ulume | Enable Calbration Data

/ oK anru:eI ? Help

Figure43. Stand Projection Configuration Dialog Box.

3. Choose what units you want the volume to bein.
4. PressOK.

Note: Not every growth model can support the different volume units. For information on
whether the growth model you are using supports different volume units, see the model’s
documentation. Also, changing the units used for projection does not change the units of any
projection already performed.

Using FVS Keyfilesin LM S

LMS hasthe ability to use the FV S keywords and keyfiles to modify the behavior of the FVS
growth model. An explanation of the available keywords and how to implement them in akeyfile
can be found in the FVS model documentation. These keywords can be included in the
<portfolio_name>. key filein the portfolios directory. Thisfile may not exist and may have

to be created.

1. With LMSrunning, select Options|LM S Configuration... from the menu to open the
Configuration dialog box (Figure 41).

2. Pressthe Stand Projection button to open the Stand Projection Configuration dial og box
(Figure 43).



3. Check the box next to the Enable Addfile option to cause LM Sto read the
<portfolio_nanme>. key when performing projections.

Note: The keyfiles are used only by FV'S, they will not work with any other growth model. Like
all other configuration changes, any changes made will not affect any projection performed prior

to the configuration change.

Changing the way L ogs are Bucked
The LM S bucking algorithm bucks trees into logs and assigns a grade to the resulting log. The

length, top diameter, and other variables used can be updated in LMS. Any of the parameters can

be changed using the same method. For that reason only one parameter will be changed in this

example. For further information on how these parameters are used by the algorithm see the LMS

LOGVAL Documentation (page).

1. With LMSrunning, select Options|LM S Configuration... from the menu to open the
Configuration dialog box (Figure 41).
2. Pressthe Log Sort button to open the LOGVAL Configuration dialog box (Figure 44).
LOGYAL Configuration ]|

Log Sort Options:

The Log Sort Algorithm applies log Log Length:

prices to inventory information to

produce logs and values. Top Diameter:
| Busmsrees Propoiinng Stump Height:
Interest Rate [percent): Trim:

V oK xliaru:el ? Help

Figure44. LOGVAL Configuration Dialog Box.

3. Changethe desired parameters and pressOK.

4. Press OK on the Configuration dialog box and choose where you want to update the
configuration.

Adding Tree Record Numbersto Table Outputs

In order to track atree through time it is possible to add a record number to the table outputs.
These record numbers will remain the same for the record through all time periods. Thisalso
makes it possible to track which tree certain logs were cut from when they are bucked using the
bucking algorithm.

1. With LMSrunning, select Options|LM S Configuration... from the menu to open the
Configuration dialog box (Figure 41).
2. Pressthe Tables button to open the Table Configuration dialog box (Figure 45).
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Table Configuration |

T able Options:
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Figure45. Table Configuration Dialog Box.

3. Enablethe record number addition by checking the box next to the Include Tree

Number option.

Press OK.

5. When finished making configuration changes press OK and choose where you wish to
save the configuration changes.

e

Note: Unlike many other functions, it is not necessary to re-project the landscape in order to make
this change, it will happen immediately.

Changing How Stand Structure Classification Summarizations are Performed

When a stand structural classification is performed in LM S using the Windows 3.1x classifications
there are two options for how the information will be summarized. Thefirst, and default, isto
summarize by stand structure. In thistype of summarization the total acreage that each stand
structure covers on the landscape is output for each year. The second type of summarization is by
stand. Here each stand and its current structure are output to the table for each year.

1. With LMSrunning, select Options|LM S Configuration... from the menu to open the
LMS Configuration dialog box (Figure 41).

2. Pressthe Tablesbutton to open the Tables Configuration dialog box (Figure 45).

3. Change thetype of summarization used by selecting the desired type from the SS
Options area of the dialog box (Figure 46).

Table Configuration |

T able Dptions:

| Include Tree Mumber 55 Options:

/ K xliaru:el ? Help

Figure46. Changingthe Summarization Method.

4. Press OK to exit the dialog box.
5. If there are no other configuration changes you want to make, select OK from the
Configuration dialog box as well.
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Why the Charts & Graphs Configuration Button does not Work

Thisoptionisdisabled in the LMS Configuration dialog. There are no options available at this
time.

Including Range Polesin Stand Visualizations

When viewing a stand visualization it is difficult to determine the appropriate scale of the image
because there are no objects of reference. Adding range polesin the visualization is one remedy.
The poles can be set to any height and will appear at the four corners of the visualization. Inthis
example we will add poles that are 75 feet in height and visualize stand 82 from the Example
portfolio.

1. With LMSrunning and the Example portfolio open, select Options|LM S
Configuration... to open the LM S Configuration dialog box (Figure 41).

2. Pressthe Stand Visualization button to open the Stand Visualization Configuration
dialog box (Figure 47).

Stand Vizualization Conhiguration

MAKESYS Options:

MAKESYS converts inventory | Include Range Pole
information for stand visualization

uszing 5¥5. Pole Height:

5¥5 Options:

5¥5 command line optionz can be  Perspective Quality: D
dt trol viewing location. .
uzed to control viewing location Other SYS options:

|-g -= 100 |

Vo] [ Mee| [P

Figure47. Stand Visualization Configuration Dialog Box.

Enabl e the range pole option by checking the box next to Include Range Pole.
Change the Pole Height to 75 feet.

Press OK to exit the dialog box.

If there are no other configuration changes, press OK and choose where you wish the
changes to be made. If you perform avisualization on stand 82 the range poles should
now be present (Figure 48).
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Figure48. Stand Visualizations With Range Poles.

Changing The Look Of Stand Visualizations

Many of the options used in generating the stand visualizations can be changed. Thisincludes
items like the viewing angle for the perspective view among others. The full list of options that
can be sent to either SVS or WinSV S can be found in the LMS Help File.

1. With LMSrunning, select Options|LM S Configuration... to openthe LMS
Configuration dialog box (Figure 41).

2. Pressthe Stand Visualization button to open the Stand Visualization Configuration
dialog box (Figure 47).

3. Changethe desired settings and flagsin the SVS Options section.

4. PressOK to exit the dialog box.

5. If there are no other configuration changes to be made pressOK and choose where to
save the changes.

Defining a New Viewpoint in UVIEW

The viewpoint used to create the default Landscape Visualization can be set. This allows the exact same
point to be used for visualization each timeit is performed. In this example we will create a new viewpoint
for the Example portfolio.

1

2

With LMS running and the Example portfolio open, select View|L andscape... to create the
Landscape Visualization.

Adjust the view to the desired point. See the UVIEW Documentation (page 87) for
instructions on how to change the view.

Oncethedesired view is set, press the Save Script button When the confirmation dial og box
appears, press Save Script again.

Select afilename for the script and press the Enter key. PressOK.

The file will be saved into the LM S Directory. Copy the file into your Portfolio Directory and
renameit to<portfolio>. vpt.

Open the renamed file in atext editor (Figure 49).



Script file for UOVIET
(Created u=ing the "Save script” command
;Created: Wed Jun 02 19:54:38 1999

#DTMFILE C:~LMS-EEAMPLE~exanple. dtm
#DEFILE C:~LMS-EXAMPLE~EXAMPLE.DE
F¥STRUCTUREY? 2 C:~IMS~EXAMPLE~CACHE-1994~AT11994
#LENS S0.000000
F#VERTSCALE 1.000000
FOQUALTTY &
1 553321 .12 5189288 39 1659.00 555351 .63 5183088 31 1165 .12

Figure49. Script Filefrom UVIEW.

7. Deleteevery line except the last one. Save the changesto thefile.
8. Edit the portfolio settings to include the new viewpoint file, see Using the Portfolio Editor

(page 38).

Removing the Cache

Thisfunction is similar to flushing the cache (page 11) but instead of just deleting the projections, this
function deletes the entire cache directory. Typically thisfunction is used when you want to backup a

portfolio for storage and you don’t want to have to waste the extra space associated with the projection
files.

1. With LMS running and the Example portfolio open, select Utility|Remove Cache... to
remove the cache.

2. LMSwill display adialog box asking if you are absolutely sure. If you are pressOK.
LMSwill remove the cache and close the portfolio

Capturing Images from Visualizations

The images created when performing Landscape and Stand Visualizations can be saved to afile for later
editing or import into a document or presentation. UVIEW and the DOS version of SV S have identical
methods for saving the images, while the Windows version of SVSisslightly different.

Saving Images Using SVS and Uview

In this example we will save a Landscape Visualization of the Example portfolio in 1994 to the
LMS program directory.

1. Create alandscape Visualization (page 28).

2. When you have the image manipulated to the desired view (see the Uview or SVS
Documentation for further instruction on doing this) hold the “ Ctrl” key and press the
“Backspace” key. Thiswill open the Screen Capture dialog box in either program.

3. Selecttosavethefileasa. PCXfile. Experience has shown that the . PCX format is the
simplest to use.

4. Entertesting asthefileyouwantto create. Inthe future you can also specify the
drive and directory you wish to save the file by using a DOS style command line (i.e.
C:\ Tenmp\ Dont t ch. pcx would savethefileto drive C: in the Temp directory and
name it Dont t ch. pcx ). If you do not specify adrive and directory then the file will
be saved to the LM S program directory.

5. PressOK to save theimage.



Saving I mages using WinSVS

In this example we will save a Stand Visualization image of stand 82 of the Example portfolio as
800x600 . PCX file.

1. Create astand visualization (page 24) using WinSV S of stand 82.

2. Select File|Saveimage as... to open the WinSV S Save Image dialog box (Figure 50).

No oA~

Save 5¥5 image._.

—Save to
" Clipboard
= File

— File format
" Windows BMP
¥ Zzoft PCX
" TARGA [TGA])

O PPM

— Image zize
{7 320 by 240
" 640 by 480

" 1024 by 76
" 1280 by 960
" Other:

Cancel

Help

IOF 24

"ﬂits per pixel

4l

]|

[¥ Maintain aspect

Figure50. WinSV S Save Image Dialog Box.

Select the “ Save to” Fileoption. Choosing to the clipboard will allow you to paste the
image directly into a document or graphics editing program. Choosing to afile will save

it to the disk.

Select the Zsoft PCX file format.
Choose a 800 by 600 image size.

Press OK to open the File dialog box (page 67).

Choose aname and directory to save the image and pressOK when done to save the

image.

LM SFile Formats

Most of thefilesused by LMS arein an ASCII format, so are editable by the user. This section describes
the format of the commonly edited files. There are afew filesthat are not described here, they are however
described in the LM S Programmer’s Guide. For examples of how to get raw inventory datainto these

Portfolio Files(*.LMS)

The portfolio file containsinformation on al the files and options that are part of the portfolio.
The format is show below.

formats see the LMS Case Studies document. In all of these files, comments are specified usinga*“;” in
front of the linein question.



[Portfolio: EXAMPLE]
Directory=E:\LMS\EXAMPLE
StandTable=example.sdb
StatusFile=example.sta
Initiallnventory=1994
StandProjection=FV¥5,PN
StandVisualization=5V5
LandscapeYisualization=UVYIEW
StepSize=10

Cache=CACHE
Inventory=EXAMPLE .inv]
LogSortTable=UW-DF
DTMFile=example.dtm
DBFile=example.db
ViewpointFile=example.vpt

Figure51. Portfolio File
Thelinesin thisfile specify:

Directory - the portfolio directory where all the files are stored.
StandTable - the Stand Database File (see below).

StatusFile - the Status File (see LM S Programmers Guide).
Initiallnventory - thefirst year of the inventory information.
StandProjection - the growth model being used in the portfolio.
StandVisualization - the stand visualization method.

LandscapeVisualization - the landscape visualization method.

StepSize - the number of years between projection steps.

Cache - the directory where the cache is stored.

Inventory - the Inventory File (see below).

LogSortTable - the table being used for sorting logs.

DTMFile - the digital terrain model (see LM S Case Studies).
DBFile - the paradox spatial database (see LM S Case Studies).
ViewpointFile - the viewpoint for landscape visualization.

UW-DF - the University of Washington Douglas-fir log sort table.
FVS,PN - Forest V egetation Simulator, Pacific Northwest variant.
SVS - Stand Visualization System.

UVIEW - Landscape visualization tool.

Stand Database Files (*.SDB)

Stand database files contain the static inventory information in an ASCII format. The format of
thisfileis shown below.



[=tand plots loc— =ite hab— age =lope aspect eleva— lati— acres

: ation index itat tion tude
a 1 1] 105, 1] £9. 1a.0 13t.0 a97. 1] EER
17 1 1] 120, 1] 4. 450 135.0 900, 1] 26,
19 1 1] 100, 1] 4. 450 135.0 900, 1] 5.
21 1 1] 100, 1] 18, 15.0 225.0 1006, 1] 15,
35 1 1] 107, 1] 15, 5.0 3e0.0 1090, 1] 11.
a8 1 1] 100, 1] 19, 45,0 270.0 1320, 1] 1.
43 1 1] 107, 1] 15, 22.0 0.0 12G55. 1] 75,
1= 1 1] 100, 1] 19, 65.0 225.0 1340 1] B
1) 1 1] 100, 1] 19, 48.0 135.0 1481 1] 17

L8 1 1] 100, 1] 15, 25.0 180.0 12G55. 1] 5.
BE 1 1] 107, 1] 15, 12.0 45 0 1245, 1] i1

78 1 1] 105, 1] ed. 23.0 225.0 1476, 1] a0,
a2 1 1] 120, 1] ed.  22.0 45 .0 1336 1] 3.
a3 1 1] 105, 1] 4. 15.0 360.0 1450, 1] .
95 1 1] 120, 1] 64, 25,0 180.0 1470, 1] 25,
98 1 1] 120, 1] g4, 15.0 3e0.0 1370, 1] 10,

Figure52. Stand Database File.

The Stand Database file consists of 11 columns of data. The first columnisthe LMS stand name,
corresponding the stand elsewhere in the program. The second isthe number of plotstaken to
gather the inventory information for the stand. Thisinformation isfor usersonly, it isnot used by
LMS. Thethird column isthe location of the stand, corresponding to the location codes used by
FVS. Thefourth columnisthesiteindex. Thiscolumn can either be anumeric value or an “*”
which specifiesthat the site index values are being stored in an alternative file. The fifth column
isthe habitat code, again aFVS code. The sixth isthe age of stand at the initial inventory
(beginning) year. The seventh, eighth, and ninth columns are the stands slope, aspect, and
elevation respectively. Thetenth column isthe latitidude of the stand which is used by some
growth modelsto calibrate the simulations. Thefinal column isthe stand’ s acreage.

Site Index File (*.SI)

Several of the growth models used by LMS (including FV S and Organon) can use species specific
siteindex values. LM S incorporates this functionality by using a separate file to list each stand’s
specific siteindex values. An example of thisfileis shown below:

r3ite Index file for Example Portfolio
2, DF, 114.
82, DF, 120.
82, WH, 100.
82, RL, 5O,
95, DF, 115.

Figure53. Sitelndex File.

Thisfile hasthree columns. Thefirst isthe stand, the second the species, and the final columnis
the siteindex value. The naming convention used is<portf ol i 0>. si andthefileisused
automatically whenever it is present in the Portfolio Directory. If thereisnot avalue defined in
thisfilefor aspecies, or astand, then the default value listed in the Stand Database File will be
used.



Inventory Files (*.INV)

The dynamic inventory information for LM S portfoliosis stored in an ASCI| file. An example of
thisfileis shown below.

polygon=3
1, DF, 10.10, 73.0, 0.350, 2.50, 77.60
2, DF, 10.10, 73.0, 0.350, 2.50, 77.&60
3, DF, 11.20, &1.0, O0.450, 2.50, 99.02
4, DF, 11.50, 83.0, 0.450, 2.50, 100.41
&, DF., 12.00, &7.0, 0.450, 2.50, 127 36
6, DF, 13.30, 111.0, 0.450, 2.50, 204.65
7, DF, 12.90, 99.0, 0.450, 2.50, 18g6.82
g, DF., 14.00, 99.0, 0.450, 2.50, 186.93
9, DF., 14 .70, 100.0, 0.450, 2.50, 215.02
polygon=17

LF 1.0, 8.5, 0.900, 45.00, 000.00
2. DF. 1.2, 9.0, 0.850, 50.00, 000.00
3. DF. 1.4, 9.5, 0.800, 50.00, 000.00
i, DF, 1.6, 10.0, 0.200, 40.00, G0OOC.0O0
5. DF. n.g, 8.0, 0.850, 40.00, 000.00
6. WH. 1.0, 8.5, 0.850, 15.00, 000.00
7. WH, 1.5, 9.0, 0.800, 15.00, 000.00
g2. ERC. 1.0, .5, 0.900, Z20.00, 000.00
9. RC, 1.1, g.0, 0.870, Z0.00, 000.00

Figure54. Inventory File.

Note: Theellipsis(“..."”) indicates that lines have been removed from the file for display purposes
only.

Thefirst line shown in the exampleis the polygon identifier. This corresponds with the stand
namesin LMS. The lines between the two polygon identifiers are the individual tree records for
the first polygon.

Theindividual tree records can have either 7 or 8 columns of information. The first columnisthe
tree record, which is not used by LMS. The second column isthe species code. Thiscodeis
whatever the growth model being used has for species codes. The third column isthe DBH of the
treerecord. Thefourthisthe height. Thefifthisthe crownratio. The sixth isthe expansion
factor, or how many trees per acre this record representsin the current stand. The seventh column
isthe volume of thetreerecord. Thisison aper tree basisand isin whatever unitsthat LMSis
using. The eigth column, not shown here, isthe maximum crown width. Thisisused by some of
the analysistools for calculating canopy closure, but it is not arequired variable.

Snag Files (*.SNG)

Initial snags present on the landscape are specified in the LM S snag file. The format of thisfileis
similar to that of the inventory file, see below.

SF. DEH. HT. TP4, LoOc-SHAG, AGE, DECAY CLASS

polygon=3

1. DF, 34 .5, 88.0, 6.8, 1. 1. 1
2, DF, 21.5, 72.0, 10.2, 1, 3, 1
3, WH, 10.5, 6.0, 2.4, 0, 1, 1
4, BRA, 8.5, 51.0, 6.6, 1, 5, 1
&, DF, 12.3, 74.0, 3.1, 0, 5, 1
polygon=17

1. DF, 24,5, &88.0, &.8, 1, 1. 1
2, DF, 21.5, 72.0, 10,2, 1, 3. 1
polygon=19

1. DF, 24,5, &88.0, &.8, 1, 1. 1
2, DF, 21.5, 72.0, 10,2, 1, 3, 1

Figure55. Snag File.
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The“polygon="'line specifies what stand the following records represent. This specifier must be
identical to the LMS stand name. The records have 8 columns of data. Thefirst isthe treerecord,
and is not presently utilized by LMS. The second isthe species of the snag, again these codes
must correspond with those of the growth model in use. Thethird, fourth, and fifth represent the
snag’ s diameter, height, and trees per acre respectively. The seventh column specifies whether
thisrecord represents a standing snag, or adowned log (1isasnag, Oisalog). The eighth column
isthe number of years since the snag was created, or the age of the snag. Thefinal columnisthe
decay classthe snagisin currently.

Regeneration and I ngrowth Files (*.RGN)

Theregeneration files are edited by hand using atext editor (such as Notepad or Superpad). The
format is similar to the inventory files, without any values entered for the volume.

OF, 1.0, 10.0, .90, 30.0, 0.0
DF. 1.2, 11.0, .85, 30.0, 0.0
WH., 0.5, 10.0, .80, 230.0, 0.0
DF. 1.5 12.0, .80, 30.0, 0.0
DF. D.&, 10.0, .75, 30.0, 0.0
WH., 1.0, 9.0, .80, 230.0, 0.0
DF. 1.5 12.0, .85, 30.0, 0.0
R4, 1.0, 12.0, .90, 30.0, 0.0
R4, 1.1, 12.0, .87, 30.0, 0.0
WH. 1.0, 10.0, .88, 30.0, 0.0

Figure56. Regeneration File Format.

Thefileisdivided into seven columns of information. The first column is the species code for
whatever model is being used to project the landscape. The second is the diameters of the trees
being planted. Thethird column isthe heights of the trees, while the fourth is the crown ratios.
The final column with any valuesis the expansion factor for that record, or the number of trees per
acre it represents.

Notice that these values are larger those of newly planted trees. Thisis because the regeneration
file represents 10 year old trees, they are planted into the site at the end of the growth cycle.

Scenario Files (*.SCN) and Log Files (*.LOG)

Scenario file for Example Portfolio

#Portfol io=ELAHPLE
FEnd¥ear=2014

Year. Stand. Treatment and modifiers

1994, 17, 0 TPA INCLUDE R

1994, 43, 35 PERCENT ABOVE EXCLUDE DF
1994, 58, 50 BA 5:10

1994, 78, 15 TPA BELOW PLANT DF RGH
1994, 82, 150 SDI BELOW INCLUDE DF.WH
1994, 82, § % INCLUDE EM.RaA

Figure57. Scenario File Format.

The scenario file contains a header that must follow a specific format. Any comment lines are
preceded by a“;” and will not beread by LMS. Thetwo lines preceded by a“#" are variables that
LMSusesto run the portfolio. The EndYear parameter specifiesthe last year of the simulation.
ThePort f ol i oisfortheuser’sinformation only and is not currently used by LMS.



The second section of the filelists the treatments for the landscape. Thefirst column isthe year
the treatment will be performed in. The second isthat stand that will be treated. The last column
isthe actual treatment description. The treatment description first has the retain value (identical to
the Treatment dial og box, page 13) and then the treatment options specified using keywords. For
more information see Scenario File Keywords(page 30).

61



Glossary

ASCII

Backup Portfolio

BGI

CACHE

DEM
DTM

Filters

FVS

GIS

L andscape

LMS
MS-DOS

ASCII isthe name of one of the character sets used on computers. The ASCII
character set was standardized by the American National Standards Institutein 1968
and revised in 1983 (ANSI X3.4-1968, ANSI X3.110-1983). When we refer to
ASCII fileswe are talking about text files with no special formatting characters
(other than TAB or NEWLINE). These are also known astext files.

A Backup Portfolio in LM S consists of an archive file containing all the files
included in the portfolio directory. They are usually created using the LM S
File|Backup Portfolio... command. LMS currently uses ZIP to create the Backup
Portfolios. The example datasets are distributed as Backup Portfolio files.

Borland Graphics Interface. BGI drivers are a graphics hardware interface

developed by Borland International that allow the programmer to develop to a
software specification instead of having to deal with video hardware directly.

In general, “cache” isaterm used in computing as a place where frequently used
information is stored. A cacheis often used to speed up accessto information. In
LMS, cacheisused in asimilar way. All the projected inventory files and temporary
files used for growth projection and visualization are stored in the CACHE directory
tree. The name CACHE isused to indicate the temporary nature of the files.
Anything under the CACHE directory treeistransient in nature and can be deleted at
any time. Permanent information about a portfolio should be stored in the portfolio
directory.

Digital Elevation Model
Digital Terrain Model

LM S uses many auxiliary programs to perform specific format translation tasks and
to provide unknown information. All of these programs are defined as “filters” in
LMS. Ingeneral, afilter isaprogram that performs the task of converting one
packet of information (a stand inventory for example) into another packet of

information (maybe a stand visualization input file). Filter isthe generic term used
collectively for all these programs.

Forest Vegetation Simulator is an individual tree, distance independent growth
model (formerly known as Prognosis). It isdeveloped by the USDA Forest Service

and has avariant for all of the areas of the United States where there are National
Forests.

Geographic Information Systems

land- scape (land skayp) n. 1. the scenery of aninland area. 2. apicture of this.
Landscape is used to refer to aland area of interest. Inthe LMS context the

landscapeis the elevation model that can be viewed by the landscape visualization
software.

The Landscape Management System.

Microsoft Disk Operating System. A commonly used operating system for Intel-
based (and compatible) personal computers.
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open FileDialog  TheopenFile  — i
Dia]og isused by File Hame: Directories:

many Windows |‘.|ms c:\lms
programs to locate & [=r et &

various types of

files. TheDialog 1 data

consists of several 1 doc

regions, each

designed to select =
dIIferent types of List Files of Type: Drives:

information. To LMS Files (= Ims) I P=mr— 5
change the disk | 2] I |_I
drive being

examined, use the Drives region to pick from the available disk drives. Usethe
Directories: region to select the desired directory. Double click afolder to accessthe
directoriesin that folder. After the proper Drive and Directory have been selected,
select the desired file in the File Name region. The filename can be double clicked,
which is the same as highlighting the name and pressing the OK button.

ORGANON ORGANON is an individual-tree distance-independent growth and yield model
developed at Oregon State University. It was originally developed for Southwest
Oregon and has subsequently been calibrated for other areas.

PATH Operating systems execute prograns from avariety of locations. Under MS-DOS,
thisis controlled by an environment variable named PATH. The PATH is set using
the MS-DOS PATH command. When the user types the name of a program, MS-
DOS looksin the current directory for a match of the name. If no match isfound,

MS-DOS then looks in each of the directories indicated in the PATH and executes
the first match found.

Portfolio Information in LMS s contained in a number of related files that represent aland
area. Thesefiles, along with applied projections and treatments, are collectively
called aportfolio. A portfolio includes all of the spatial and inventory files necessary
for LMSto project and visualize stands and landscapes. Thesefilesare arrayed
across a series of subdirectories contained within the home directory for the

portfolio.
Polygon also polygon identifier
Project pro-jekt (v.) versusproj-ekt (n.): In LM S the verb project (pro-j ekt) is used when

discussing estimating stand conditions at afuture time. The noun project (pr oj-ekt)

isnot used in order to avoid the confusion caused by using both pronunciations.
Instead, portfolio is used for the collection of files for a particular landscape.

Scenario Combination of growth and treatments for a stand or multiple stands.
Radio Button Toggles between two or more optionsin adialog box.

Raster Same as pixel. Asopposed to vector.

Stand Operational unit for LMS, also called polygon.

SVS Stand Visualization System.

Tables List of information.

Text Editor Any program that allows user to read and edit ASCI | files.

Treatment Any manipulation of astand or polygon inventory, typically executed in the

Project[Treat Stands... dialog. Can include thinning, planting, and harvesting.



UTOOLS

UVIEW
Vector
VESA

*ZIP

Watershed analysis and visualization software package devel oped by the U.S. Forest
Service.

Landscape visualization module within the UTOOL S software package.
A set of connected coordinate points describing polygonal boundaries.

A video interface specification for IBM compatible computers.

Any file that has been compressed using Zip, WinZip or PKZip. Thisisa
mechanism for efficiently transferring large files or collections of files.
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Appendix A —Using Windows Programs

Itistruethat every program is uniquein its functions and how it works, but there are many pieces of
programs designed for Windows that are similar. Usersfamiliar with using these types of programs will

not have to read this section, but those who have not used Windows programs may want too.

This section will discuss the basic parts of the LM S program, and how to use those them. It will not go into

any depth on how to use the functions, that is contained in the earlier sections of the manual.

LMSMain Window

The main window of LMS (Figure 58) isthe interface for users to perform the various functions contained

within LMS. It is made up of five basic parts which will be discussed in turn.

Title Bar
Menu
Landzcaps: Marsgemes! Sy=inm
El Proies! Goenein Yiew Uil Oplonss Heb
Speed Button Bar — | 23] [=] [ S0 oIS [=e] (3] il T ] se it (11 ] (201 () o 2
Parifoline: similation Year:
Inikial: @
Hame CurpFent: @
Fireotary End L |
Eache =
Ingentory File @
) ) . . Stand Table +
Main Application Window — | 84 File
Logsart Table :
Frajectionhethon itepiize @ @
Stami¥isualization s
Lamdscape Visualizatiom @
Status Bar — HCW |

Figure58. LMS Main Window.

Title Bar

Thetitle bar gives the name of the program being used. Y ou can close the program by clicking on
the“X” in the upper left corner (assuming you are using Windows 95/98/NT).

Also on this bar are the buttons to minimize or maximize the program. Minimizing shrinksthe
program into an icon allowing the desktop to be used for other programs. This program can be
brought back by clicking on theicon. The same istrue of maximizing, which blows the window
up tofill the entire screen. Neither of these functionswill close the program or cause you to lose
any data.

Thelast item of interest istheicon in the upper right corner. Thisicon also provides additional
functions when clicked on with the mouse. The LMS Main Window does not place any special
functions within thisicon’s menu, but other programs such as the Chart Windows (page 22) does.

LMS Menu

The menu is an easy to use straight forward way to access the functionswithin LMS. The
examples contained in this manual tell you where to find each of the functions withinthe LMS
menu. To access amenu option, just click on the word and the menu will do the rest.



Speed Button Bar

The speed button bar provides a quick way to access the commonly used functions within LM S.
Throughout the manual there are pictures of the buttons contained on this bar, and the functions
that they access. Another way to determine what the button accessis to hover the mouse pointer
over the button and look in the status bar for a description of the button.

Main Application Window

The large white space in the window contains all the information for the currently open portfolio.
Noticethat if thereis no portfolio open, then there will be no information listed.

Status Bar

The status bar at the bottom of the main window provides users with information regarding the
various buttonsin LMS, and other information as the program isrun. At times text will appear in
the status bar to keep the user informed of what LM S is doing.

Open and Save File Dialogs

The dialog boxes used for saving and opening portfolios and all other filesin LM S are fairly general to
Windows programs as awhole. There are however differences between the 32-hit dialogs (Figure 59,
Windows 95/98/NT programs) and the 16-bit (Figure 60, Windows 3.1x and early Windows 95). These
two types will be discussed separately.

32-bit File Dialogs
The 32-bit file dialog box (Figure 59) is used primarily only in the Scenario Editor (page 29) and

any other program that did not come with LMS. Despite |ooking different than the 16-bit dial og,
it operatesvery similarly.

Open

Laoak jn: Ia Example

|_1Cache
ExAMPLE lag

Exarnple.zcn

File narne: Im Open I
Filez of type: IScenariD filez [*.2cr, *.log) j Cancel |

[T Open az read-only

7

Figure59. 32-bit File Dialog.

Control Bar

The control bar along the top of the dialog allows users to specify an existing directory by
pressing the down arrow in the drop box. Thiswill show atree of available files and
directory on the computer being used. The other functionswill not be used muchin
LMS, but you can find out what they are by holding the mouse over the button and
waiting for the balloon to appear.
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File Selection Box

The main box in the center of the dialog allows usersto select files or directories by
clicking on them with the mouse. Clicking once on afile will highlight it and copy its
nameto the File Name linein the dialog. Double clicking will allow you to rename the
file (not recommended). Double clicking on directories will allow you to descend into
the directory.

File Name

Put simply thisisthe name of thefilethat will be used when exiting the dialog box (may
be saving or opening). Y ou can type aname here if you want, but typically it will haveto
exist to be used.

Files of Type
Specifies what type of fileswill be shown in the File Selection Box. The contents of this
drop down box will change depending on what dialog is being used.

Open and Cancel Buttons
These two buttons are fairly obvious.

16-bit File Dialogs
The 16-bit dialogs (Figure 60) are used throughout most of LMS. The are very similar to the 32-
bit dialogs, but lack some of the functionality that the 32-bit contain.

Open |

File name: Folders:

Fins]

| chims

Cancel

- [ A -
{24 Ims MNetwork. ..
[ exam82

[ example

2 oldini

£ python ¥

pi

List files of type: Drives:

LM5

Files [*.Ims] j I = c: solomon j

Figure60. 16-bit File Dialog.

File Name
Thisline specifieswhat file will be used when the dialog box is exited.

File Selection Box
This box allows usersto select the file name they wish to use by clicking on the file with
the mouse pointer.

Folders Selection Box
This box allows users to browse through the various folders contained on the computer.
To descend into adirectory double click on its name. To close afolder do the same.



List files of type

Specifies what type of fileswill be displayed in the file selection box. The contents of
this drop down box will change depending on where the dialog was created.

Drives
Thisdrop box is how to change drives when trying to find afile. Presson the down
arrow to get alist of available drives.

Creating Directories

Some functionsin LM S require a directory to be created manually. The method used depends on the type
of operating system.

Windows 95/98/NT
In Windows 95/98/NT it is easiest to use Windows Explorer to create directories.

1. Start Windows Explorer (it isusually available from the Start|Programs... menu from the
Windows Start Bar).

2. Browseto thelocation you want to create a new directory on the left hand pane.

3. Select the File|New|Folder option.

4. Renamethefolder.

Windows 3.1x

1. Start File Manager (located in the Main folder).

2. Select the File|Create New Directory option.

3. Namethedirectory and pressOK.
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Appendix B — Documentation and Creditsfor LM S Support Programs

LMSisatool that integrates many others. Some of the programs it integrates were written expressly for
LMS, but not all. LMS also incorporates many programs that were designed for other purposes by other
people. This section provides the documentation and credits that are due to these authors.

ADDELEV
Author: Bob McGaughey
Contact Information: mcgoy @u.washington.edu
NOTE: ADDELEYV isdistributed as part of the UTOOL S package.

ADDELEV isused in the conversion of spatial information for use with LMS. ADDELEV adds elevation

values to a Paradox spatial database, obtaining the values from aDigital Terrain Model. ADDELEV is part
of the UTOOL S Watershed Analysis and Visualization software.

ADDELEV version 1.0 — Syntax:
ADDELEV dat abase DTMile xyfld elevfld [/ X# /R /(

dat abase nane of Paradox database file...no extension
DTMile file nane for PLANS format DTM..include extension
xyfld field nunber for field containing XY data
elevfld field nunber for field to receive elevation data
| X# number of digits in X value within XY field (default = 7)
/IR repl ace the elevation in the database with a new el evati on
/C do not ask for confirmati on of database fields
Exanpl e: ADDELEV udenp quad27.dtm 1 12

-Add el evation to the database naned UDEMO. DB where XY value is
located in field 1 and el evation should be put in field 12. Use the DIMfile
named quad27.dtm as the source of elevation data.

Figure61. ADDELEV Help Screen.

ASC2DB
Author: Bob McGaughey
Contact Information: mcgoy @u.washington.edu

For landscape visualization, LM S needs to create a Paradox “ structure” database to be used by UVIEW .
This structure database tells UVIEW how to draw treesin each cell of the spatial database. Getting the tree
inventory information into the structure database is a multi-step process that ends with the conversion of an
ASCII file into a Paradox database. ASC2DB isthe program that converts the ASCII file into a Paradox
database. ASC2DB isan MS-DOS program with the following options:
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ASC2DB -- Revision: 1.4 --syntax:
ASC2DB ASCI | _file db_file [-K -Q -H - S### - F###]
ASCII _file nane of ASCII file to convert to a PARADOX tabl e

db_file nane of PARADOX table to be created
-K add a key on field 1 of the PARADOX table...duplicate values in
field 1 will cause a key violation and ASC2DB wi || abort
-Q suppress all screen out put
- SH## use deci mal character ### to delimt string...default: “
- FH## use deci mal character ### to delimt fields...default: ,
-H display this help information
File format:
The ASCI| file nmust conformto |oosely structured format. The first
line nmust contain the field names enclosed in quotation nmarks and separated
by commas. The second line contains the field types enclosed in quotation
mar ks and separated by commas (A N, S,$). The following lines contain the
data. String fields nust be enclosed in quotation marks and all fields are
separated by commas.
Sanple file...line 1:”Nane”,” Phone nunber”,” Age”
line 2:"A20","A11"," N’
l'ine 3:”Sanf,”555-3212", 25
line 4:"Ral ph”, "555-3412", 35
Figure62. ASC2DB Help Screen.
BUCKTREE
Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resources, Box 352100

University of Washington
Seattle, WA 98195

BUCKTREE examines the trees cut in each time period and bucks them into logs.

Usage: BUCKTREE [-1 #] [-x #] [-m#] [-s #] [-t #] [-v] treelist.tre [treeval.lgl]

Divide tree records into a series of |og records.

-l # : log length (default 16')

-X # . exclude | ogs shorter than (default 0')
-m# : mninum (top) dianeter (default 4")
-s # : stunp height dianmeter (default 1)

-t # : trimon each log (default 1.0)

-V . verbose out put

BUCKTREE: Version 1.3 (Apr 13 1999 — 10:27:47), Copyright 1995, J.B. MCarter,
Univ. of Washington, College of For. Res., Box 352100, Seattle, WA 98195

Figure63. BUCKTREE Help Screen.

CWDSIM

Author: James B. McCarter
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Contact Information: email: imac@silvae.cfr.washington.edu

Phone #: (206)616-2376

Address: College of Forest Resources, Box 352100
University of Washington
Seattle, WA 98195

CWDSIM isdesigned to project changesin the distribution of coarse woody debris (snags and down logs)
over time. Projections are based on rates of removal (how many snagsfall over in agiven time period),

and rates of decay (how long a snag remainsin aparticular decay class). The program is designed to have
optimum flexibility. Falling rates and decay rates are read from an external datatable that the user can
easily modify. All user-selected options are either specified in this data table or passed to the program from
the command line. Thisallows CSDWIM to easily be integrated with forest growth modelsin an

automated system.

CWDSIM was adapted from work by Bruce Marcot (PNW Research Station-Portland). Michael Wimberly
adapted the basic modeling framework and transition matrices from a spreadsheet-based model intoaC
program. The program was modified to fit into the structure of LM S and subsequently re-written by James
McCarter.

Neitro, W.A., V.W. Binkley, S.P. Cline, RW. Mannan, B.G. Marcot, D. Taylor, and F.F. Wagner.
1985. Snags (wildlife trees). Pages 129-169 in E. R. Brown, ed. Management of wildlife and
fish habitatsin forests of western Oregon and Washington. Part 1 - chapter narratives.

Projection Method

The main variablesin the snag and down log projections are species, age and diameter. “Age” of
asnag or down log is the time since mortality. The decay class of snags and down logs increases
with age, and older snags generally have a higher probability of falling over. Falling and decay
rates are available from several published sources, or they can be obtained through monitoring or
retrospective analysis.

CWDSIM.INI

The transition matrices are stored in the CWDSIM.INI configuration file. They may be edited my
the user to achieve snag and log retension that are more realistic. The configuration file consist of
4 sections:

Snag Section
[ SNAG

i nterval =5
def aul t =DF

The [SNAG] section specifiesthe interval for the following transition tables as well as
the table to use for unknown species (default).

Down Secti on

[ DOAN]
i nterval =5
def aul t =PP

The [DOWN] sections serves the same functions [SNAG], except that it isfor down logs.

Snag Speci es Section
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[ SNAG PPl dcl ass=3, 9.84, 19.29, 999.9

age0= 1.00, 1, 1.00, 1, 1.00, 1
age5= 0.57, 2, 0.83, 2, 0.98, 2
agel0=0.29, 3, 0.59, 2, 0.82, 2
agel5=0. 25, 4, 0.50, 3, 0.67, 3
age20=0. 25, 5, 0.47, 3, 0.60, 3
age25=0.00, 5, 0.46, 3, 0.56, 3
age30=0.00, 5, 0.45, 4, 0.54, 4
age35=0.00, 5, 0.45, 4, 0.53, 4
age40=0.00, 5, 0.00, 4, 0.53, 4
age45=0.00, 5, 0.00, 4, 0.52, 4
age50=0.00, 5, 0.00, 4, 0.52, 4
age55=0.00, 5, 0.00, 4, 0.00, 4

The [SNAG: spp] sections specifies transition table for the specified species. The above
exampleif for PP (Ponderosa pine). The table contains 3 diameter classes: <= 9.84";
9.83" > n<=19.29"; > 19.29". The remainder of the table specifies the transition
probabilities and decay classes for the combination of diameter and age. For a 20 year
old PP treeless than 9.84 inches in diameter the number of snags currently standing
would be multiplied by 0.25 to reflect that 25% of the snags of this size remain standing.
The remainder would be moved into the down log inventory.

Transl ati on Tabl e

[ SNAG RC]
use=DF

A special format of the translation table allows an existing table to be used for a new
species. Inthe above example the RC species will use the same table as DF.

Down Speci es Section

[ DOWN: PPl dcl as=3, 9.84, 19.29, 999.9

age0= 1.00, 1, 1.00, 1, 1.00, 1
ageb5= 1.00, 2, 1.00, 2, 1.00, 2
agel0=1.00, 3, 1.00, 2, 1.00, 2
agel5=1.00, 4, 1.00, 3, 1.00, 3
age20=1.00, 5, 1.00, 3, 1.00, 3
age25=0.75, 5, 1.00, 3, 1.00, 3
age30=0.50, 5, 1.00, 3, 1.00, 3
age35=0.25, 5, 1.00, 4, 1.00, 4
age40=0.00, 5, 1.00, 4, 1.00, 4
age45=0.00, 5, 1.00, 4, 1.00, 4
age50=0.00, 5, 1.00, 4, 1.00, 4
ageb5=0.00, 5, 1.00, 4, 1.00, 4

The [DOWN: spp] sections work the same way, except that the trees that don’'t remain as
logs disappear from the simulation.

Limitations
There can be any number of species defined inthe CWDSIM.INI file. Each transition
table can have up to 10 diameter classes and any number of age classes.

Inventory File Formats
The snag and down log inventory files must conform with the LM S Inventory and Snag File
formats (pages59 & 59).
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Running CWDSIM

Generally CWDSIM isrun in the context of LMS. It can also be run independently. Several
command line options are useful for debugging problems with the model. Running CWDSIM
with no command line options will produce the following usage screen. The —c option isused to
check and validate the format of the CWDSIM.INI file. The program will give feedback on what
it findsin error in thefile. Thisis useful when making additions or developing new transition
tables. The—i option is used to check the format of the snag and log inventory file. It will return
an error message listing the line of the file that it doesn’t understand.

Usage: CADSI M [options] infile.sng outfile.sng

Proj ect course woody debris deconposition. Options include:

-C . Check/Validate format of CWODSIMIN file and exit
- : Check snag inventory file for valid format and exit
-s # . step size (default 5)

-V : verbose out put

COADSIM Version 2.0 (May 4 1999 16:08:50), Copyright 1999, J. B. McCarter & M Wnberly.
Uni v. of Washington, College of For. Res., Box 352100, Seattle, WA 98195-2100

Figure64. CWDSIM Help Screen.

EXTELEV
Author: Bob McGaughey
Contact Information: mcgoy @u.washington.edu
NOTE: EXTELEYV isdistributed as part of the UTOOL S package.

EXTELEV isused in the conversion of spatial information for use with LMS. EXTELEYV reads elevation
valuesin a Paradox spatial database and creates aDigital Terrain Model.

EXTELEV version 1.1 -- Syntax:
EXTELEV dat abase xyfld elevfld DIMile [/Sxy /Dxy [/ X#]
dat abase name of Paradox database file...no extension

xyfld field number for field containing XY data

elevfld field nunber for field containing el evations
DTMile file nane for PLANS format DTM..incl ude extension
| Sxz specify units for XY and elevation (z) in database
/ Dxz specify units for XY and elevation (z) in DTMfile

options for “x” and “z” are: F for FEET
M for METERS, and O for OTHER units
| X# nunmber of digits in X value within XY field

Exanpl e: EXTELEV udeno 1 12 udeno. DTM / SW / DMF

-Extract elevation froma database named UDEMO. DB where XY val ue is
|ocated in field 1 and elevation in field 12. Save the DIMin UDEMO DTM
-XY units in the database are METERS, elevation units are METERS

-XY units in the DTMwi |l be METERS, elevation units will be FEET

-You shoul d specify the sane XY units for the DTMas in the database or else
queries using the database in UWWIEWwW || not work.

-1f units for XY and elevation are different in the DTM a verti cal
exaggeration of 1.00 will not result in equal XY and el evation scaling.
-Default database units for XY and el evation are METERS.

-Default DTMunits are the database units (either default or specified).
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Figure65. EXTELEV Help Screen.

Forest Vegetation Simulator (FVS)

Author: Various Authors — see FV'S Documentation
Contact Information: email: fmsc/wo_ftcol @fs.fed.us
Phone #: (970)498-1500
Address: Forest Management Service Center

3825 E. Mulberry St.
Fort Collins, CO 80524

The Forest Vegetation Simulator (FVS) is an individual tree-distance independent growth and yield model

developed by the USDA Forest Service. The model was previously known as Prognosis (Stage 1973,
Wycoff et al. 1982). For further information on how to use FV'S, see the FVS Documentation.

FVS2TRE
Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resources, Box 352100

University of Washington
Seattle, WA 98195

Note: FVS2TRE waswritten as part of the Landscape Management Project.

FV S2TRE isthe program that LM Susesto read and convert FV S treelist information into LM Stree list format.
FVS2TRE isan MS-DOS program with the following options:

Usage: FVS2TRE [options] fvsfile.out standtable.SDB newist. TRE
Usage: FVS2TRE [options] -e fvsfile.out newist. TRE
Usage: FVS2TRE [options] -i [-c #] wildnane newist.INV

Converts FVS TREELI ST output into the LMS tree list format (.TRE). The -i form
reads all filenanmes specified by “w |l dnane”, creating a conbined inventory
file. Wldname is a wildcard filenane that can contain * and ? wildcard
characters. Optional arguments are:

-b : read Board Foot Volune from FVS out put (default)

-t : read Total Cubic Foot Volune from FVS out put

-r . renove tenporary files created by nodel

-e : extract treelist only

-1 : build LMs . INV file

-Cc # : use growh cycle #

-1 portfolio.LM5: Use LMS Portfilio for filename information

-m : read Merchantabl e Cubic Foot Vol ume from FVS out put
-S : copy nortality to snaglist.SNG

-V . verbose out put

FVS2TRE: Version 1.8 (Oct 2 1996 13:13:52), Copyright 1995 J. B. MCarter,
Univ. of Washington, College of For. Res., Box 352100, Seattle, WA 98195-2100
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Figure66. FVS2TRE Help Screen.

FV S2TRE has three operating modes. The first modeisused by LMSto run FVS2TRE:

FVS2TRE [options] fvsfile.out standtable.SDB newlist. TRE

When used thisway FV S2TRE extracts the tree records from afile created using the FVS TREELIST
keyword. The treerecords are reformatted to the LMS .TRE file format. The Stand Table also hasthe
current stand age updated.

The second mode was created to facilitate extraction of inventory information from FVS TREELIST tables.
This used the -e option to bypass the update of the LM 'S Stand Table (standtable.SDB).

Thethird mode (-i) isused to process multiple TREELIST output files and combinethemintoan LMS
combined inventory file. Thismodeisused by LM SPE to reconstruct the combined inventory file.

FVSSETUP
Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resources, Box 352100

University of Washington
Seattle, WA 98195

Note: FVSSETUP waswritten as part of the Landscape Management Project.

FVSSETUP isthe program used by LM Sto convert LM Streelist files and stand level information into the
input files necessary to run FVS. FVSSETUP isaMS-DOS program with the following options:

Usage: FVSSETUP [options] sdbfile trefile
Converts LMS treelist into files needed for input to FVS. Options are:

-a filenane : add keywords in ‘filenanme’ to generated keyword file

-c # : cycle length in years (default 5)

-n # : nunber of cycles (default 1)

-s standid : stand name to pass through to keyword file
-V : echo progress as FVSSETUP runs

-y # : inventory year

FVSSETUP: Version Version 1.6 (Oct 2 1996 13:14:17), Copyright 1996, J. B.
McCarter,
Univ. of Washington, College of For. Res., Box 352100, Seattle, WA 98195-2100

Figure67. FVSSETUP Help Screen.

IMPRTDEM
Author: Bob McGaughey
Contact Information: mcgoy @u.washington.edu

Note: IMPRTDEM isdistributed as part of the UTOOL S software package.

76




IMPRTDEM converts USGS Level 1 7.5-minute DEM format files to PC-PLANS Binary format. The PC-
PLANS Binary format is used by UVIEW to represent the digital elevation information for the ground
surface. Digital elevation datais available in many formats, one of which isthe USGS Level 1 7.5-minute
DEM format. Thisformat can also be created using various GIS software (for example by using the
LATTICEDEM command in Arc/Info).

USGS DEM I nmport Utility—Special Rel ease—Version 1.10

| MPRTDEM usage:
| MPRTDEM sour ce dest [/ Xunits] [/Zunits] [/ Q

source nane of source USGS DEM data file

dest name of reformatted DTM data file

/ Xunits desired units of neasurenment for planinetric (XY) data
- choices are FEET or METERS

/Zunits desired units of neasurenent for elevation (Z) data
- choices are FEET or METERS

/Q suppress all output to the screen

Not es:
- source and destination file nanes nust be different
- existing destination file will be overwitten

Figure68. IMPRTDEM Help Screen.

Graphics Server for Windows

Developed by: Pinnacle Publishing
Integrated into LM S by: James B. McCarter

Graphics Server for Windows (GSW) isagraphical plug-in used by LM S to produce various graphs and
charts.

Landvis
Author: Christopher E. Nelson
Contact Information: email: cnelson@silvae.cfr.washington.edu
Phone #: (206)543-5772
Address: College of Forest Resources, Box 352100

University of Washington
Sesttle, WA 98195

Landvisisa32-bit version of the MAKEUVDB program. It was rewritten to be more robust for Windows
95/98/NT. The commands are identical between the two versions.

LMSMAP
Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu




Phone #: (206)616-2376

Address: College of Forest Resource, Box 352100
University of Washington
Sesttle, WA 98195

Note: LMSMAP waswritten as part of the Landscape Management Project.

LMSMAPIloadsa.bnp (“port fol i o”.bnp) filefor displaying a planimetric map of stands on the
landscape.

LOGVAL
Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resources, Box 352100

University of Washington
Sesattle, WA 98195

LOGVAL analyzes the output from the BUCKTRE program and assigns values to the output.

Usage: LOGVAL loglist.lgl [loglist.val]

Sort log records and assign values. Options include:

-i filenane : ini filenane
-t sorttable : sort table to use
-V :  verbose out put

LOGVAL: Version 1.4 (Mar 26 1998 - 15:15:27), Copyright 1996, J.B. MCarter,
Uni versity of Washington, College of For. Res., Box 352100, Seattle, WA 98195.

Figure69. LOGVAL Help Screen.

MAKESVS
Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resources, Box 352100

University of Washington
Seattle, WA 98195
Note: MAKESVSwaswritten as part of the Landscape Management Project.

MAKESVSisthe program that LM S uses to convert LM S treelist filesinto input filesfor SVS.
MAKESV S doesfile format conversion, adds crown width information, and generates spatial coordinates.
The valid command line options for MAKESV S are:
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Usage: MNAKESVS [-a#][-x#][-y#] [-g[u[#][c[#][-n#]]] [-i1#] [-r[#]] [-4mv]
[-w#] [-h[f|lglmMo|pls|z]] [-flo]lpls|z] oldfile newfile.SVS

Converts text files to input file for use by SVS. See docunentation for
exanpl es and expl anation of options. Options include:

-h [?] : help on (Generate, (F)VS, (M AKETLS, (O RGANON, (P)DAS, (S)PS, (2)elig

-4 : read 4 sided crowmns from MAKESVS fornmat file

-a # : set plot area (default=1 acre)

-x#|y# : set plot depth (y) or width (x) (default=208.71 ft)

-g : generate tree | ocation coordinates (default=randon

-i # : initilize random nunber seed, integer (default=random start)
-fopsz : read FVS| ORGANON PDAS| SPS| Zelig file format (defaul t=MAKESVS)
-r [#] : include range poles at corners (# tall, default=20 feet)

-V : verbose (defaul t=off)

-w # : crowmn height/width ratio (default=crown | ength*0.5)

MAKESVS: Version 0.98 - 1995/07/09 04:52:08, Copyright 1995, Janmes B. McCarter,
Uni v. of Washington, College of For. Res., Box 352100, Seattle, WA 98195-2100

Figure70. MAKESVSHelp Screen.

MAKEUVDB
Authors: Michael Pederson, James B. McCarter, Mike Wimberly,
and Jeremy Wilson
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resources, Box 352100

University of Washington
Seattle, WA 98195

Note: MAKEUVDB was written as part of the Landscape Management Project.

MAKEUVDB.EXE is used to convert LM S treelist information into a summarized file format that can be
converted to aUVIEW structure database using ASC2DB.EXE. A UVIEW structure database defines the
numbers, species, and sizes of trees to display in the landscape visualizations. UVIEW isaDOS program
and is, therefore, subject to memory limitations. Large structure databases resulting from either many
polygons or detailed lists of tree sizes and species within polygons can cause errors from lack of memory.
MAKEUVDB has been designed to allow for avariety of classification resolutions, resulting in many
records per polygon or just one. This makesit possible to see fine details of tree size or speciesvariationin
smaller landscapes while still being able to visualize large landscapes at much lower resolutions.

Usage:
MAKEUVDB [optiong] treelist outfile
Program Options:
-1 all trees grouped(default)
-C trees grouped as conifers or hardwoods
-s trees grouped by species

There are two basic attributes of the MAKEUV DB classification that the user controls. These are how a
polygon’slist of tree recordsis summarized by species and by size (height). There are three options for
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summarization by species: -1 all trees combined (default), -c trees grouped as either conifers or
hardwoods, -strees grouped by each individual species. In order to use the -c or -soption, it is necessary to
specify aconfiguration file that describes which speciesin your landscape are hardwoods or conifers.
Specifics of the configuration file are described under Ini File.

(default) no layer detection

-I polygon separated into layers
-0 [factor] layer detection overlap factor

If no option is specified for summarization by height, the default is for the trees in each group specified by
the species classification to be averaged into asingle layer. The -I option allows trees to be grouped by
height. The detection of layers requires the user to supply an overlap factor -o [factor] where (-
1<=factor<=10). The higher the factor the more layerswill be found in astand. The overlap factor will
generally be between -.5 and +.5. The default overlap is0. Details of crown layering can be found in
Layer Detection. The reason for layer detection is so that multi-layered stands (such as shelterwoods) can
be detected and visualized.

brief mode

-v verbose mode (default)

-r output changes to report of layer boundaries and number detected
-d enables processing of the snag and down log database records

-i ini_file specify the MAKEUVDB ini file to be used

-h help

-?help

A configuration file should be used when the -c or -soption is used with MAKEUVDB. The configuration
fileallows MAKEUV DB to determineif tree species are conifers or hardwoods. |f the -i optionisnot
specified the default name for the configuration fileisMAKEUVDB.INI. An example configuration fileis
shown below:

INI File:

I specify conifer/hardwood group for each species
[MAKEUVDB]

SINGLE=0

CONIFER=0

HARDWOOD=4

SP1=WH,C,0

SP2=263,C,0

SP3=DF,C,0

SP4=BM,H,4

DEFAULT=H

Lines beginning with exclamation points are comment lines and are ignored by the program.
[MAKEUVDB] isamarker telling MAKEUV DB which section of the configuration file to read.
SINGLE=0 isthe plant type to display when all treesin a polygon are grouped into 1 record. O is the best
plant typein UVIEW for coniferswhile 4 is the best for Hardwoods. The listing of SP1-SPn must bein
order and contiguous. After an SPn=thefirst column isfor matches to species codesin your inventory.
The second column defines whether this species should be grouped as a conifer © or hardwood (H) if
option -c is specified. Thethird column defines what plant type the speciesis associated with if option -sis
specified. For alist of available plant types see the UVIEW documentation. The DEFAULT line specifies
how species not specified in the ini file should be grouped. An configuration fileis not required for
MAKEUVDB to work; however, its use will greatly improve the flexibility and accuracy of MAKEUVDB
operation.

Layer Detection:
MAKEUV DB detects layers by:



1. Reading all tree and crown heights of a polygon into memory.

2. Sorting the data from tallest to shortest, first by height then by base of thelive
crown (blc) height.

3. Beginning with the first tree, a running average of crown height in the layer is
maintai ned.

4. 1f the next tree is shorter than the Test Height, anew layer and running
average is begun.

Where:

Test Height=(1+factor)* (average crown height of the current layer)

Factor is defined with the -o option. Positive factors mean that layers can be detected when the top of a
shorter treeis above the average blc of taller trees. A factor of zero meansthat layers are detected
whenever the shorter tree’ stop height is equal to or less than the average blc of taller trees. Negative
factors mean there must be a gap between a shorter tree’ stop height and the average blc of taller treesfor a
layer to be detected.

File Formats:
Treelist (input file)

Thefirst line of theinput file isthe polygon specifier:
polygon=string

The remaining lines describe the treesin the polygon and has the format:
record number,species,dbh,height,crown ratio,acre expansion factor, volume

Where:

record_number record number of data (ignored by MAKEUVDB)
species species code of the tree record

dbh diameter of the tree stem

height tree height

crown_ratio ratio of blc height to tree height

exp_factor trees of thistype per acre

volume volume of thetree (ignored by MAKEUVDB)

The MAKEUVDB output fileisan ASCII file with the following format:

polygon,layer,plant_type,height,cr_diameter,cr_ration,variability,exp_factor

where:
polygon polygon name
layer layer (always 1)
plant_type designation for visualization
dbh average diameter of trees summarized in this record
height average tree height in this record
cr_diameter average crown diameter in this record
cr_ratio average ratio of blc to tree height in thisrecord
variability std. ht/average ht
exp_factor density of trees per cell

MERGESVS

Author: James B. McCarter
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Contact Information: email: imac@silvae.cfr.washington.edu

Phone #: (206)616-2376

Address: College of Forest Resources, Box 352100
University of Washington
Seattle, WA 98195

MERGESVSisan additional utility that can be used to construct anew SV S file from multiple SVSfiles.
It isused for Merge Stand in the Stand Comparison Visualization (page 26).

ORGANON
Author:
Contact Information: email: organon@ccmail.orst.edu
Address: ORGANON Growth & Yield Project
Department of Forest Resource,
Oregon State University

Corvallis, OR 97331-5703
(541) 737-4951

WWWV; www.cof .orst.edu/cof/fr/research/organon

ORGANON isanindividual tree growth model developed at Oregon State University for Southwest
Oregon.

ORG2TRE
Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resource, Box 352100

University of Washington
Seattle, WA 98195

Note: ORG2TRE was written as part of the Landscape Management Project.

ORG2TRE isthefilter used by LM Sto convert ORGANON tree list information into LM S tree list
formats.

Usage: ORG2TRE polyid.out oldpolyid. TRE newpolyid. TRE

Converts Organon Outfile with atreelist into an ASCI| file of the same
format that is exported by LMSDB.

ORG2TRE: Version 1.0 - 1995/07/09 04:47:04, Copyright 1995, James B. McCarter,
Univ. of Washington, College of For. Res., Box 352100, Seattle, WA 98195-2100

Figure71. ORG2TRE Help Screen.



ORGSETUP

Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resource, Box 352100

University of Washington
Seattle, WA 98195

Note: ORGSETUP was written as part of the Landscape Management Project.

ORGSETUP isthefilter used by LMSto convert LM S tree list information into the input files necessary
for running ORGANON.

Usage: ORGSETUP [-i] standtable polyid. TRE

Converts ASCI| file of tree records exported by LMSDB to Organon input file
format. This programruns START.EXE to generate the original .INP file, then
nodifies the .INP file adjusting the plot specifications. Options are:

-o file : create input script for ORGNON. EXE
-O program: path and program nane for ORGNON. EXE
-s file : create input script and run START. EXE
-S program: path and program name for START. EXE
-V : echo progress as ORGSETUP runs

ORGSETUP: Version 1.1 - 1995/07/09 04:47:04, Copyright 1995, James B. MCarter,
Univ. of Washington, College of For. Res., Box 352100, Seattle, WA 98195-2100

Figure72. ORGSETUP Help Screen.

Scenario Editor (scn_edit)

Author: Christopher E. Nelson

Contact Information: email: cnelson@silvae.cfr.washington.edu
Phone #: (206)543-5772
Address: College of Forest Resources, Box 352100

University of Washington

Seattle, WA 98195
The Scenario Editor is adialog based graphical interface for creating and managing LM S Scenario Files.
For further information see Scenario Editor (page 31).

Str_clas
Author: Christopher E. Nelson
Contact Information: email: cnelson@silvae.cfr.washington.edu
Phone #: (206)543-5772
Address: College of Forest Resources, Box 352100




University of Washington
Seattle, WA 98195

Str_clasisa32-bit program that runs all the structural stage classifications present in LMS. These include:
Oliver 1981, Oliver 5 class, Oliver East-side, South East, Carey, and HCSSPT.

Str_clas v1.8.1 Copyright 1999, Christopher E. Helson, University of Washington
Usage: structure.exe -[options] -[class] [files]

Options:
-i Use alternative coeff. from file
-5 Use snag file
-p Use proportional output
-q Use graphing output

Glass:
-08 Dliver's 81 Classification
-09 Dliver's 98 Classification
-ca Carey's Classification
-8 0liver's 81 East Classification
-80 Dliver's 98 East Classificaiton
-he HCSSPT Classification
-0% 0liver Sc Classifcation
-ps Oliver Sc Class. (P. 5. Park Variant)
-al Use A1l Classifications

Files:

{folioname>.tre  Trefile generated by LHS
{folioname>.sdb  SDBFile (required for -p)
<folioname>.snq SHGFile {required for -s)
outfile output file

Figure73. Str_clasHelp Screen.

SVS (Stand Visualization System)
Author: Bob McGaughey

Contact Information: mcgoy @u.washington.edu

SVS isthe stand visualization software that LM S uses to depict stand level pictures. This sectionisashort
review of some useful features of SVS. A more detailed discussion of saving and printing images can be
found in Capturing Images from Visualizations (page 55). More information about SVSisinthe helpfile
(available by pressing F1 while SVSisrunning) or by contacting Bob McGaughey.
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Figure74. Stand Visualization System (SVS) main screen.

View Windows - The main SV S screen has three windows displaying views of a stand from different
perspectives. The large central window (1) displays a 3-D perspective. The upper right window (2)
displays an overhead view, and the bottom right window (3) displays a profile view of the treeswithin the
designated rectangle on the overhead view. Above window 1 isatitle bar that reports the stand and year
being displayed. The escape key (ESC) will stop drawing in any of the windows. Pressing the escape key
while window 1 is drawing will make SV S skip to window 2 and begin drawing.

Below the screens are buttons for customizing the view and display.

Bottom Left Buttons - The buttons in the lower |eft determine attributes of the three views. These are:

Head (up/down) Determines the position of the viewers head relative to the stand. To look down
on the stand press head up.

Focus (up/down) Determines the focus point in the stand. To focus on the base of the trees press
focus down.

(Left/Right) Spins the stand around its center to the left or right.

(Closer/Farther) Small steps to make the image larger or smaller.

(Zoom In/Out) Large steps to make the image larger or smaller.

Bottom Center Buttons - In the center bottom are buttons that determine the kinds of tree displays being
used. Stemsonly just shows stemswith no branches. Wireframe trees have wire representations of crown
shapes (default for profile view). Solid trees depict crown shapes with solid colors (default for overhead
view). Realistic trees show crown shapes and branching patterns (default for perspective view).

Bottom Right Buttons - The Tree Designer button in the lower right corner can be used to modify existing
species formats or create new ones. The Configuration button allows the user to specify preferred defaults
for many features and modify the color palette used by SVS. The Full screen buttons display afull screen
view of the specified window (ESC or RETURN to return to the main window). If you would like afull

screen image of window 2, set the mouse arrow over the overhead image and click. The overhead view



will now be switched to window 1. The Treelist info button displays some summary statistics about the
stand and a choice of graphsto display. The Quit button returns a user to the main LM S window.

SVS2upP
Author: James B. McCarter
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resources, Box 352100

University of Washington
Seattle, WA 98195

SVS2UP isthe program that LM S usesto display two stands side-by-side. It takestwo .SV Sfilesand
combines them, adjusting the coordinates in the second stand so that it is displayed to the right of the first
stand.

Usage: SV S2UPplotone[.SV §] plottwo[.SV S] outfile].SV ]

Combinetwo SV Sfilesfor side by sidedisplay in SVS. The#TITLE is created by appending the #TITLEs
found in each of the .SV Sfiles. If not titles are found filenames are used.

Use“SVS-vl filename” for the proper orientation (plotone <--> plottwo).

SVS2UP: Version 1.4 (Feb 20 1997 - 14:13:23), Copyright 1997, J. B. McCarter,
Univ. of Washington, College of For. Res., Box 352100, Seattle, WA 98195-2100

Figure75. SVS2UP Help Screen.

TRTSTAND
Author: James B. McCarter and Michael Pederson
Contact Information: email: jmac@silvae.cfr.washington.edu
Phone #: (206)616-2376
Address: College of Forest Resources, Box 352100

University of Washington
Seattle, WA 98195

TRTSTAND isused by LM Sto perform thinning and planting treatmentsto tree lists. Thisprogramis
designed as a service program for the Treatment... dialog box (Figure 7) in LMS. TRTSTAND isan MS-
DOS program with the following options:



TRTSTAND: Version 2.0 (Cct 8 1996 20:43:29)

Usage: TRTSTAND [options] input. TRE [output. TRE]
Perforns treatment/harvests of treelist information. Conmmand options are:

option description

-p percent Retain a percent of orginal trees (0 <= percent <= 100)
-t tpa Retain a nminimumtotal TPA (0 <= tpa)

-r sdi Retain a m ni num Rei neke SDI (0 <= sdi)

-g barea Retain a mninumtotal basal area (0 <= barea)

- W Target only selected trees

-alb Thin from Above | Below (default is proportional)

-e Thin from above/ bel ow using hei ght (default is DBH)

-s spl[, sp2] Speci fy species included for treatment
-x spl[, sp2] Speci fy speci es excluded fromtreatnment

-d mn: max Specify mn and/or max diameter (DBH) for treatment
-+ Use to separate nultiple treatnments

-v|q Ver bose node (default) | Quiet node

-i ini_file Specify initialization file

-@rspfile Specify response file

-h| ? Show this hel p screen

Copyright © 1996 University of Washi ngton.
UW Col | ege of Forest Resources, Box 352100, Seattle, WA 98195-2100

Figure76. TRTSTAND Help Screen.

UCELLS
Author: Alan Ager
Contact Information: Bob McGaughey (mcgoy@u.washington.edu)

Note: UCELLS5 isdistributed as part of the UTOOL S software package.

UCELL is software included in the UTOOL S Watershed Analysis and Visualization software. UCELL is
used to “rasterize” GIS polygon coverages into araster based Paradox database. This databaseis used by
UVIEW to display spatial information on the landscape. We use UCELL5.EXE and UWCELL.EXE for
this rasterization process. UWCELL isaspecial version of UCELL that handles UTM coordinates with 7
digitsinthe X value.

UVIEW
Author: Bob McGaughey
Contact Information: mcgoy @u.washington.edu

Note: UVIEW isdistributed as part of the UTOOL S software package.

UVIEW isthe landscape visualization software that LM S uses for displaying landscape with vegetation.
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Figure77. UVIEW Main Screen.

UVIEW uses acameralens model for 3D representations. The camera has afocal length (lens) along with
the location where the camerais positioned and where the camerais pointed. The position from which the
sceneisviewed isthe “head”, while the location pointed to isthe “focus’. The Head... and Focus...
buttons can be used to change the location of the viewers eye and the location toward which they are
looking.

LMS uses the script capabilities of UVIEW to display the landscape. The script file, created automatically
by LMS, tellsUVIEW what DTM to load, what spatial database to open, how to display the surface
(Shaded-Colored), how to display vegetation (Display Struct 2), and provides the default viewing location.
The user can change the viewing location by using the Head.../Focus... buttons. They can also display the
landscape in amap view by using the Plan View button. Default Parameters can be used to change various
colors (background and queries) and change the color palette. Save script can be used to save anew default
viewing location. Full-Screen can be used to “zoom” to the landscape image (removes the buttons) for
image captures.

WGNUPIot
Author: Thomas Willams, Colin Kelley, and many others.
Contact Information: info-gnuplot@dartmouth.edu

WGNUPIot is used to create several of the analysischartsin LMS.

WinSVS
Author: Bob McGaughey
Contact Information: mcgoy @u.washington.edu




WinSV Sisawindows version of the SVS program. For information on the commands see the SVS
section.

ZIP

Author: Mark Adler, Richard B. Wales, Jean-loup Gailly,
Onno van der Linden, Christian Spieler and Kai Uwe Rommel

Contact Information: N/A

ZIPisused in the restore and backup portfolio functions to compress and decompress the portfolio files.



Appendix C

Thetables and chartsin this section are generated by scripted programsin the Python scripting language.
This makes these tables and charts modifable, but care should be taken. Some of the more advanced tables
and charts rely on the simpler to generate their output. 1f these base scripts are modified there could be an
adverse effect on the advanced tables.

Tables
Stand Tables
Stand Inventory
Author: James B. McCarter
Note: This table cannot be modified

The Stand Inventory Table providesalist of inventory records for one stand in one time period.

Stand Scenario
Author: James B. McCarter

Note: Thistable cannot be modified.

The Stand Scenario Table providesalist of inventory records for one stand in all periodsin the
simulation.

Stand Summary

Author: James B. McCarter
Script: standsum.py

The Stand Summary Table provides typical stand level statistics summarized by species:
Quadratic Mean Diameter (DBH(Q), Average Diameter (AveDBH), Trees Per Acre, Average
Height, Total Basal Area (TBA), Reinike Stand Density Index (SDI), Curtis Relative Density,
Total Volume per acre.

Stand Species Mix

Author: Jeremy S. Wilson
Script: sppmix.py

The Stand Species Mix Table providesalist of proportions of speciesin the stand. The
proportions are presented based on TPA, Basal Area, and Volume.

Stand Volume

Author: Jeremy S. Wilson
Script: volume.py

The Stand Volume Table provides avolume summary for the stand in MBF.



Standing and Cut Volume

Author : Jeremy S. Wilson
Script: volumeb.py

The Stand Standing and Cut Volume Table provides a volume summary for the stand in MBF.

Volume by Size Class

Author: Jeremy S. Wilson
Script: volumesd.py

Summary of volume by size class (pole, sawtimber, large sawtimber).

Volume by Spp. & Size

Author : Jeremy S. Wilson
Script: volumesd.py

The Volume by Spp. & Size Table provides a breakdown of volume by species and size class
(pole, sawtimber, large sawtimber).

Basal Area by Diameter Class

Author: Jeremy S. Wilson
Script: badclass.py

Basal area and number of trees by (2 inch) diameter classes for one stand.

Trees Per Acre by Dia and Height

Author: James B. McCarter
Script: tpabydh.py

Count of number of trees by diamter class (2 inch) and height class (10 feet). Diameter classes are
across the top, height classes down the left side of the table.

MAI/PAI Table
Author: Justin S. Hall
Script: maipai.py

Table used as base for MAI/PAI chart. Includes stand, year, MAI, and PAl. MAI and PAI are
computed using volume on the inventory records.

Canopy Layersin Stands

Author: Jeremy S. Wilson
Script: layers3.py

The Canopy Layersin Stands Table applies alayer detection a gorithm to determine the number of
canopy layersin the stand.

Stand Value Table
Author: James B. McCarter
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Note: This table cannot be modified.

The Stand Va ue Table applies the bucking and log sort algorithm to convert inventory records
into log records with prices and val ues applied.

Stand Value Summary

Author: Jeremy S. Wilson
Script: valsum.py

Calculates the present value of astand for each time period. Thiscalculation is based on the
standing volume of the stand. The interest rate used can be changed in the LM S Configuration
under the Log Sort option (page 51).

Stand Sort Summary

Author: Jeremy S. Wilson
Script: sortsum.py

Summari zes the output from BUCKTREE and LOGVAL by stand, species, and sort.

Stand Wind Hazard Variables

Author: Jeremy S. Wilson
Script: wind.py

Calculates the height to diameter ratio of the stand.

Extract CutList torunin FEEMA

Author: Christopher E. Nelson
Script: feema.py

Extracts the harvested tree information from the LM S files and converts it into the format for
FEEMA (Finanical Evaluation of Ecosystem Management Activities, USDA Forest Service) to
import.

Landscape Tables
L andscape Attributes
Author: James B. McCarter
Note: This table cannot be modified.

The Landscape Attributes Table provides stand level information from the .SDB file.

Stand Area Table
Author: Jeremy S. Wilson
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Script: acres.py

The Stand Area Table provides acres and proportion of landscape for each stand.

L andscape Inventory
Author: James B. McCarter

Note: This table cannot be modified.
The Landscape Inventory Table provides inventory records for all standsin one time period.

L andscape Scenario
Author: James B. McCarter

Note: Thistable cannot be modified.

The Landscape Scenario Table providesinventory recordsfor all standsin all cycles of the
simulation.

Landscape Summary
Author: James B. McCarter
Script: standsum.py

The Landscape Summary Table providestypical stand level summary statistics by stand, by year,
by species.

L andscape Species Mix

Author: Jeremy S. Wilson
Script: sppmix.py

The Landscape Species Mix Table provides proportion by species for each year in the simulation.
Proportion by TPA, Basal Area, and Volume are provided.

Canopy Layers by Stand

Author: Jeremy S. Wilson
Script: layers3.py

The Canopy Layers by Stand Table uses the layer detection algorithm to determine the number of
layersin each stand.

Landscape Volume

Author: Jeremy S. Wilson
Script: volume.py

The Landscape Volume Table summarizes the total volume on the landscape.

Standing and Cut Volume

Author: Jeremy S. Wilson
Script: volumeb.py

The Standing and Cut VV olume Table summarizes the total volume on the landscape.



Volume by Size Class

Author: Jeremy S. Wilson
Script: volbydbh.py

The Volume by Size Class Table provides a summary of volume by size class (pole, sawtimber,
large sawtimber) for the landscape.

Volume by Spp. & Size

Author: Jeremy S. Wilson
Script: volumesd.py

The Volume by Spp. & Size Table provides a summary of volume by species and size class for the
landscape.

Basal Area By Diameter Class

Author: James B. McCarter
Script: badclass.py

Basal area and number of trees by (2 inch) diameter classes for all stands.

LandscapeValueTable
Author: James B. McCarter

Note: Thistable cannot be modified.
The Landscape Value Table takes inventory records and applies alog bucking and sorting
algorithm to assing prices and valuesto logs. The results of thistable can then be used for

finaicial analyses.

L andscape Value Summary

Author: Jeremy S. Wilson
Script: valsum.py

Calculates the present value of the stands in each time period. This calculation is based on the
standing volume of the stand. The interest rate used can be changed in the LM S Configuration
under the Log Sort option (page 51).

L andscape Sort Summary

Author: Jeremy S. Wilson
Script: sortsum.py

Summari zes the output from BUCKTREE and LOGVAL by stand, species, and sort.

L andscape Wind Hazard Variables

Author: Jeremy S. Wilson
Script: wind.py



Calculates the height to diameter ratio of the stand.

Extract CutList torunin FEEMA

Author: Christopher E. Nelson
Script: feema.py

Extracts the harvested tree information from the LM Sfiles and converts it into the format for
FEEMA (Finanical Evaluation of Ecosystem Management Activities, USDA Forest Service) to
import.

Advanced Tables:

Struct. Stage Classifications
Author: Christopher E. Nelson and James B. McCarter
Note: Thistable cannot be modified.

New stuctural stage classification program. Select amoung the available classifications. Output
can be displayed by stand or by class. Only runsin Win95 or above.

Oliver Struct. Stage Class (Win3.x)

Author: Jeremy S. Wilson
Script: olivers.py

Applied logic for Oliver's structural stage classification (SI, SE, UR, OG). Quantitative rules
were derived by discussion with Oliver. Seeoliver.py for details.

Carey Struct. Stage Class (Win3.x)

Author: Jeremy S. Wilson
Script: careys.py

Appliesthe classification designed by Andrew Carey. The quantitative rules were derived by
extrapolation. See careys.py for details.

East Cascade S.S. Class (Win3.x)

Author: Michael Wimberly, Jeremy S. Wilson, and
Christopher E. Nelson

Script: eastss.py

Appliesthelogic for Oliver's east side structural stage classification (S, SE, UR, OG).
Quantitative rules were derived by discussion with Oliver. See eastss.py for details.

Puget Trough S.S. Class (Win3.x)

Author: Christopher E. Nelson and Jeremy S. Wilson
Script: hcsspt.py

Appliesthe classification designed by Steve Stinson, based off of Andrew Carey’s classification.

The quantitative rules developed by Steve Stinson. See the hcsspt.py for details.
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Adjacency Conflicts (Washington)

Author: Jeremy S. Wilson
Script: greenup.py

Evaluates current and projected landscape inventory information to determine if any harvesting
violates the size and timing of even-aged harvesting specified in the Washington Forest Practices
Board Manual (Based on 1993 rules). A neighborhood table residing in the portfolio directory is
required. The output from this table shows stands that violate the green-up rules. The table details
year, stand, proportion of the perimeter surrounded by >=30 year-old stands, >=15 year-old
stands, and >=5 year-old stand, and the total acreage of all contiguous clearcuts lessthan 5 years
old. Average stand height is used as a surrogate for age. Height age cutoffs can be altered by
editing the greenup.py filein the Ims/python directory. Change ht5, ht15, and ht30 to correspond
to local conditions. Thisanalysisis not intended to be defensible, rather it providesa"red flag" for
areasthat may need to be investigated further.

Example output:

year, stand, age30, agels, ageb, acres
Wash. regs, 0. 30, 0. 60, 0. 90, 120.00
1994, MR_NON_FOR, 0.0000, 0.4938, 0.8810, 30.60

NPVAL Summary

Author: Christopher E. Nelson
Script: npval.py

Calculates the present value of a set of treatment and projections for the landscape. The
assumptions built into the script (such as prices and costs) can be modified. See npval.py for
details.

Value Summary

Author: James B. McCarter
Script: valsum.py

The Value Summary Table takes as input a saved Stand or Landscape Value Table and performs
total value and discounted value for each stand in each time period. The discount rate used can be
set in LMS Configuration|Log Sort.

Owl Habitat
Author: James B. McCarter
Script: owlhab.py

Calculates Spotted Owl dispersal habitat and Marbel Murlett habitat based off of the rules
specified in the Washington State Department of Natural Resources Habitat Conservation Plan.

Extract Treelist for FVS Raw Run

Author: James B. McCarter
Script: fvsraw.py

Contiguous Analysis
Author: Jeremy S. Wilson



Script: contig2.py

Generates a table that shows contiguous blocks of the stands with the same rating (typically forest
structural stage). A neighborhood table residing in the portfolio directory is required. Output
details the year, rating, contiguous acres, stands that make up the contiguous block. In addition,
ratings for stands adjacent to the contiguous block are shown along with the respective shared
border length with the contiguous block. In the example below, the stand BR_1300_Road has
beenrated 1_SI (stand initiation) in 1994. There are no adjacent stands with the same rating so this
contiguous block of stand initiation is made up of asingle stand representing 15.2 acres. The block
issurrounded by a3_UR (understory reinitiation for 219 meters of the perimeter) and 2_SE (stem
exclusion for 1,544 meters of the perimeter). The default input rating is Olivers' 4 classes. To
change this contact that Silviculture Lab.

Example output:

year, stand, acres, cont. ac., adj. struct, adj. prop., adj. ac.
1994, 1 SI, 152, ['BR_1300_ROAD" {'2_SE": 1544.0, '3_UR': 219.0}
1994, 2_SE, 191.8, ['BR_B&T_NORTH', 'SE B&T', 'SE B&T_SOUTH,
'SE_ TALMADGE, 'SE_NOVELLI','SE_KELLY'] {'1_SI": 2004.0}
1994, 2_SE, 12.5, ['BR_BETH_13007 {'3_UR": 392.0, '1_SI": 843.0}
1994, 1 S, 201.9, 'BR_EBETH_RID', 'BR_MIDWAY'] {'2_SE": 3903.0, '3_UR': 43.0}

If this output file is exported to excel or other spreadsheet programs a summary table of these
results can be created using a pivot table. An example summarization follows.

Table 3: Number of patches (average size of patch [ha]) in different forest structure
classes across the Pack Forest Landscape.
1998 2008 2018 2028 2038 2048

S 30(22) 26(9) 13(6) 13(6) 12(6) 12(6)

SV 5(3) 2(49) 2(4) 2(4) 2(3) 2(3

SE 14(62) 7(174) 8(153) 10(112) 15(65) 17(47)

UR 3(38) 4(45) 7(39) 8(44) 13(39) 13(50)

ol 2(26) 5(21) 10(13) 11(15) 12(13) 13(14)

Ruffed Grouse Habitat Suitability

Author: James B. McCarter
Script: grouse.py

Determinesthe available Ruffed Grouse habitat on the landscape.

Barred Owl Habitat Suitability

Author: James B. McCarter
Script: barowl.py

Determines the avail able Barred Owl habitat on the landscape.

Charts

Stand Charts
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Density Management Diagram

Author: James B. McCarter
Script: sdi.py

Density Management Diagram for one stand.

Distribution — Diameter
Author: James B. McCarter

Note: This chart cannot be modified.
Diameter distribution for one stand.

Distribution — Height
Author: James B. McCarter

Note: This chart cannot be modified.
Height distribution for one stand.

Basal Area by Diameter Class

Author: James B. McCarter and Jeremy S. Wilson
Script: badclass.py

Bar chart displaying basal areain (2 inch) diameter class for one stand.

Basal Area and TPA by Diameter Class

Author: James B. McCarter and Jeremy S. Wilson
Script: badclass.py

Line chart displaying basal area and number of trees by (2 inch) diameter class for one stand.

Stand Volumethru Time

Author: Jeremy S. Wilson
Script: volumec.py

Change in Stand Volume for one stand.

Standing Volume by Size Class

Author: Jeremy S. Wilson
Script: volbydbh.py

Changein Stand Volume for one stand divided into size classes.

Cut Volume by Size Class

Author: Jeremy S. Wilson
Script: volbydbh.py

Cut Volumes for one stand divided into size classes.



MAI/PAI Chart

Author: Justin S. Hall
Script: mai pai.py

Plot of asingle stands MAI (mean annual increment) and PAI (periodic annual increment).

Landscape Charts

Density Management Diagram
Author: James B. McCarter
Script: sdi.py

Density Management Diagram for all stands on the landscape.

Landscape Volumethru Time

Author: Jeremy S. Wilson
Script: volumec.py

Change Volume for the landscape.

Volume by Size Class

Author: Jeremy S. Wilson
Script: volbydbh.py

Change in volume for the landscape divided by size class.

Cut Volume by Size Class

Author: Jeremy S. Wilson
Script: volbydbh.py

Cut volume for the landscape divided by size class.

Advanced Charts

Struct. Stage Classification
Author: Christopher E. Nelson and James B. McCarter
Note: This chart cannot be modified.

New structural stage classification program. Use dialog to select amoung available classification.
Only one may be charted at atime. Only runin Win95 or above.

Oliver Struc. Stage Class. (Win3.x)

Author: Jeremy S. Wilson
Script: oliversc.py

Proportion of landscape in Oliver's structural stages.



Carey Struc. S. Class. (Win3.x)

Author: Jeremy S. Wilson
Script: careysc.py

Proportion of landscape in Carey's structural stages.

East Cascade S.S. Class (Win3.x)

Author: Jeremy S. Wilson
Script: eastssc.py

Proportion of landscape in Oliver's East Cascade structural stages.

Puget Trough S.S. Class (Win3.x)

Author: Christopher E. Nelson
Script: hcspptc.py

Proportion of landscape in Stinson's Puget Trough structural stages.

Height/Diamter Plot

Author: James B. McCarter
Script: hd.py

Plot of the height/diameter ratio of all treesin the inventory compared to HD 100 line.
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