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MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE
HEREUNDER IS PROVIDED "AS|S."



FIAMODEL is a geographic information system (GIS) program that summarizes Forest
Inventory and Analysis (FIA, USDA Forest Service) data. The model runs from a project file in
ArcView. ARC/INFO coverages, ArcView shapefiles, and lookup tables also contribute to the
model. Current volumes, annual growth, annual mortality, annual net growth, annual removal,
and annual net change of growing-stock can be summarized for any area within a particular state
of interest (e.g., Wisconsin). County borders or FIA survey units (Hansen et a. 1992) do not
confine users of the model. The model creates tables for single plots or selected combinations of
plots. Plots in any geographic region can be selected. These regions can be selected manually
via heads-up-digitizing or by using overlays of digital map layers such as soil coverages. The
digital map layers can be displayed in conjunction with the selected plots. Selections can be
limited to reserved timberland or timberland areas. Timberland is the standard land use class
represented in the U.S. Department of Agriculture, Forest Service, Forest Inventory and Analysis
(FIA) statistics (e.g., Thompson and Sheffield 1997). Selecting plots in specific forest cover
types and/or ownership classes can narrow selections even further. In fact, selections can be
narrowed using almost any of the FIA plot variables. Inventory summary tables can be produced

for al or only selected species.

FIAMODEL
Copyright 1997, 1998, 1999, 2000, 2001. Michigan Technological University, Houghton, Ml
49931, USA.
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|. Before You Begin

The FIAMODEL Users Guide contains detailed information about using geographic
information system (GIS) techniques to derive timberland volume and structural information
from Forest Inventory and Analysis (FIA) data. Any updated versions of FIAMODEL can be
found at the Web address http://forestry.mtu.edu/data/fiamodel/.

A. System Requirements

Microsoft Windows 95 or newer; Microsoft Windows NT 4.0
ArcView 3.1 0or 3.2

Memory:

The amount of hard disk space required depends upon the amount of data associated with the
state in question. For example, the model for Minnesota requires approximately 52 MB of
storage space. This does not count the additional space required when running the model.
The model files will probably never require more than 60 MB of space. This does not
include space for temporary files created when running the model. Temporary files will
probably never occupy more than an additional 80 MB of space. ArcView and the model will
run more efficiently if the appropriate amount of virtual memory is alocated. We
recommend that the maximum amount of virtual memory be set to at least 200 MB. This
amount is set in the Control Panel \ System Properties\ Virtual Memory. This means that
the user needs at least 200 MB of hard disk space free in addition to the space required for the
model files. ArcView recommends at least 32 MB of RAM. However, this is really
insufficient when large areas are selected within the model. More RAM and faster processors
will decrease the processing time of the model. As a gauge, remember that a 450 MHz
machine with 132 MB of RAM takes about 7 minutes to calculate statistics for all 12,447

timberland plots in Minnesota, the state with the most plots.



B. Installation

There are various ways of installing FIAMODEL. Y our choice will depend on the amount of

space you have on your hard drive(s). All of the model files can be saved to the hard drive(s)

or part of the model files may be saved to a hard drive and the rest left on the CD.

1. Installing the entire program and database on a hard drive

a.

Copy the FIAMODEL files. Choose Explorer or My Computer to copy the directory
with al the FIAMODEL files to a hard drive with enough space. This directory is
identified by the state abbreviation plus the inventory year and “fia’ (e.g., the Michigan
model files would be located in the “mi93fia” directory). The directory can be a primary
directory on the hard drive or it can be copied into an existing directory on the hard

drive.

Remove the Read-only status. Remove the read-only file status from the directory that
you just copied to the hard drive. Left click on the hard drive directory. Next, right click
and choose Properties. Now remove the check on the Read-only status box. Next,
remove the read-only file status from the subdirectory “amldef.” Remove the read-only
file status from the ArcView project file (e.g., mi93fiaapr). It is not necessary to
remove the read-only file status from any more directories or files unless they are
manipulated outside of FIAMODEL.

Create a FIAMODEL icon. Connect the FIAMODEL project file to the windows
environment. Select the Start icon in the lower left corner of the screen and choose
Settings and Taskbar & Start Menu.... Within the Taskbar Properties pop-up
window, click the mouse on Start Menu Programs and choose Add. Choose Browse
and select All Filesfor Filesof Type. Maneuver to the “amldef” subdirectory within the
main FIAMODEL directory and select the ArcView project file (e.g., mi93fia.apr).
Within the Select Program Folder pop-up window, click the mouse on Desktop (under



the heading “ Select folder to place shortcut in:”) and choose Next. Within the Select a
Title for the Program pop-up window, type a name for the FIAMODEL icon and
choose Finish. Within the Taskbar Properties pop-up window, select OK. Theicon

will now appear on the main window.

d. [Initially Run FIAMODEL. Double clicking the icon will initiate the model. If
ArcView is aready running, then you can initiate the model by opening the project file.
In the latter case, activate the project window (see figure on page 10, ArcView with
view document) and choose File. Now choose the Open Project item. Choose the
project filein the “amldef” directory and click OK. Thefirst time the model runs, it will
prompt you for the path of the first working directory, the “amldef” directory for the
state in question (e.g., using the D: drive and the Michigan model could result in a path
like the following: d:\mi93fia\amldef). This directory contains lookup tables, the state
boundary coverage, and associated attribute tables. Next, the program will prompt you
for the path of the second working directory, the “fiapt” directory associated with the
state in question (e.g., using the D: drive and the Michigan model could result in a path
like the following: d:\mi93fia\fiapt). This directory contains the core lookup tables and
the FIA point coverage. The model will shut down if you specify an invalid path. If this
happens, run the model again and reenter the paths. The model checks to see if the
directory paths exist and it tests if the “amldef” directory is writeable. Furthermore, the
model checks to see whether each working directory contains an info subdirectory. If
these conditions are met, then the model continues with the start-up. The model will
open the boundary and plot coverages as themes. The model will fail and shut down if
either the boundary or plot coverage is missing. In this case, place the correct coverages

in the working directories and run the model again.

2. Installing the main program (“amldef” directory) on a hard drive and putting the
database (“fiapt” directory) on another hard drive or leaving the database on the CD.

a. Copy the “amldef” directory to a hard drive. The “amldef” directory contains the

main program files: ArcView project file, the state boundary coverage, lookup tables,



and an output directory for model output tables. It takes up less room than the “fiagpt”
directory and should be on a local hard drive for better performance. Use Explorer or
My Computer and copy only the “amldef” directory to a hard drive with sufficient
room. The “amldef” directory can be placed anywhere on the hard drive. It should bein
a directory named with the state abbreviation plus the inventory year and “aml” to avoid
confusion with models of other states. (Create the appropriate directory if it does not
exist. For example, using the D: drive and the Michigan model could result in a path
like the following: d:\mi93aml.) Remove the read-only file status from the “amldef”
directory, its parent directories, and the project file within the “amldef” directory (see
page 6, Remove the Read-only status). The model cannot run if the “amldef” directory
isleft on the CD because of the read-only nature of the CD.

Copy the “fiapt” directory to another local hard drive or leave it on CD. As
previously mentioned, the “fiapt” directory contains the core lookup tables and the FIA
point coverage. This directory stores more information, so it may be necessary to place
it on a different hard drive or access it from the CD. Only access it from the CD if it
cannot fit on any local hard drive. The program will run faster if the “fiapt” directory is
located on alocal hard drive. Use Explorer or My Computer to copy the directory to
another local hard drive. Thisdirectory can be placed anywhere. However, it should be
placed within a directory named with the state abbreviation plus the inventory year and
“pt” to avoid confusion (e.g., using the D: drive and the Michigan model could result in
a path like the following: d:\mi93pt). It is not necessary to change the read-only file
status of the “figpt” directory and its contents unless the directory and its contents are
manipulated outside of FIAMODEL. If the directory will be referenced from the CD,
then leave the CD in the CD reader when running the model. The read-only file status of
the “fiapt” directory cannot be changed if it resides on the CD.

Create an icon and run themodel. As previously described on pages 6 and 7, create a

desktop icon for FIAMODEL and set the working directory paths during the initia run.



3. Changing the working directory paths

Y ou may want to change the directory paths for various reasons. For example, you may
want to move the working directories and their contents to a new location with more
space. Or, you may want to keep a copy of the working directories and their contents in
the current location, but run the model using the working directories in a new location.
Whatever the case may be, two ways of changing the working directory paths should
accommodate most situations. First, the working directory paths can be changed when
the model is not running. This is done by moving the working directories to a new
location. In this case, the model will shut down automatically after the next start-up
because it cannot find the working directory files. After another start-up, the model will
prompt the user for the new directory paths. Subsequent start-ups will not require any
further prompts. The second way involves specifying the new directory paths while the
model is running and then moving or copying the working directories and their contents
before restarting the model. The model will know the new directory paths upon start-up
and you will not have to enter them again. Specify new directory paths while the model
is running with the Paths menu associated with the view document (see page 18).
Remember that the ArcView project file is located in the “amldef “ directory. If the
project file is moved, then the shortcut properties for the FIAMODEL icon will have to
be changed. A right mouse button click on the icon will revea the Properties item.
Select this item and then select Shortcut. Change the Target and Start in paths to the

new locations.

. Getting Started

Assuming the model has been started and the working directory paths have been specified, a
message box will pop up requiring a Current Land Use Class Selection. Any further
reselections will be from the chosen land use class. A view document will appear on the
screen with accompanying menus, buttons, and tools (see figure below). Several of the
menus and buttons are unique features of the model and the rest are native to ArcView. The

first seven menus are unique features of the model. The help menu also has an item, About



FIA Model, which displays information about the model. Buttons two through six inclusive
are also unique to the model.

ArcView with view document:

Application Window

View Document Window Menu Bar Button Bar Tool Bar

_ O x

Background Calculate Statistics  ElA Database  Choose MNatistic Beport ™ Management  More Tables Pathe  Eile  Edit jew Iheme Graphics
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[11. Menus, Items, Buttons, and Dialogs

The model structure is very autonomous, alowing many different FIA plot selection
scenarios. The features of this model can be chosen in many different orders and used in
conjunction with the native ArcView features. However, take care to choose the features in
alogical manner. In most cases, the model will aert you when you have chosen an illogical
order. The features unique to the model will be described in detail. Read the following
descriptions carefully, making sure to understand what each item and button does before
starting the exercises in Tutoria (section V). The buttons and one of the items invoke

dialogs that are also presented here.

A. Background: Sets up the view document.

2 ArcView GIS 3.2

FEE A LI Calculate Statistics  ElA Database  Choose Statistic Beport Management  More Tables  Paths  Eile  Edit Miew Theme Graphics

Shova Boundary

T ol e

G063 <
4317 ¢

T ArcYiew GIS 3.2
Background  Calculate Statistics  ElA Database  Choose Statistic Beport Management  More Tables  Pathe  Eile Edit Yiew  Iheme Graphics

Window  Help
52
AR EEAEE

# Current Land Use Class Selection

-81.95 +
1837

Please Pick a Current Land Use Class
ta Limit Selection of Fia Plats.

Timberland - Cancel |

Reserved Timberland
All Land

|
=g

Show Boundary: Allows the user to restart the model with a new view document. A
warning message (“ Choose Y ES to start over with a new view document.”) appears prior
to the Current Land Use Class Selection. This message alows you to cancel the new

view document. If the model is restarted, then the existing view and its themes are
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removed. Next, a Current Land Use Class Selection must be made. The state and
county boundaries are displayed with the boundary theme. The statefia theme is added
to the view but it is not checked as visible. The statefia theme has all of the FIA plots

that meet the Current Land Use Class Selection criteria

B. Calculate Statistics: Calculates forest inventory variables that can be displayed in tables

chosen within the Choose Statistic Report menu.

2 ArcView GIS 3.2

Eile Edit Miew Theme Graphics

Window  He

i
EOEE

Run Wholeare Calculations. Calculates the current volume, annual growth, annual
mortality, annual net growth, annual removal, and annual net change for the plots (al
species combined) in the wholeare theme (VII. FIAMODEL Variable Formulas and
Conditions). The wholeare theme is usually created in the initial plot selection using the
select model buttons and their associated dialogs, which are presented later. Trees/acre
by species are also caculated (VII. FIAMODEL Variable Formulas and Conditions).
The results of these calculations can be displayed using the Choose Statistic Report
menu. A warning message will appear if there are no trees/acre data for the selected
plots.

Run Fiaresel Calculations: Calculates the current volume, annua growth, annual mortality,
annua net growth, annual removal, and annual net change for the plots (all species
combined) in the fiaresel theme. The fiaresel theme is usually created in areselection of
plots from the wholeare theme. Plots within the wholeare theme are selected based upon
chosen values of FIA plot variables (e.g., land ownership and/or forest cover type) and
the result is the fiaresel theme. Thisis done in the FIA Database menu. Trees/acre by
species are also calculated for the fiaresel theme. The results of these calculations can be
displayed using the Choose Statistic Report menu. A warning message will appear if
there are no trees/acre data for the selected plots.

12



C. FIA Database: Selects plots from the wholeare or statefia themes based upon chosen values
of FIA plot variables and then creates the fiaresel theme with the selected plots.

2 ArcView GIS 3.2 SmEY

Backaround  Calculate Statistics [JaEYNEIERERZY Choose Statistic BEeport Management  More Tables  Paths  Eile  Edit  Wiew Iheme [Graphics

Window  Help EBeszelect Bazed Upon FlA Attibutes

I ArcView GIS 3.2 =0l

Backaground  Calculate Statistics  ElA Database  Choose Statistic Beport Management  More Tables  Paths  Eile  Edit  Wiew Iheme [Graphics

Wwfindow  Help

%! F1A Plot Reselect by FIA Attributes

Fl& Variable 5election §

Earest pe Selectian | =]

Multiple zelections can be made during the same session.

=
T

Reselect Based Upon FIA Attributes: If the wholeare theme has not been created, then
selections are made from the statefia theme. The statefia theme has all of the plots that
met the Current Land Use Class Selection criteria set when the model started or after
initiating the Show Boundary item in the Background menu. Usually, the fiaresel

theme s created from a selection of the wholeare theme plots.

FIA Plot Reselect by FIA Attributes: Plots within the wholeare or statefia theme are
selected and the fiaresel theme is created from these selections using the FIA Plot
Reselect by FIA Attributesdialog. This dialog pops up when you choose Reselect
Based Upon FIA Attributes. Select plots from the wholeare or statefia themes
based upon the variable you chose under FIA Variable Selection. Most of the FIA
plot variables are available as selection criteria. Y ou can find definitions of the plot

variables in The Eastwide Forest Inventory Data Base: Users Manual (Hansen et al.
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1992). The manual can be found on the Web
(Www.srsfia.usfs.msstate.edu/ewman.htm). Multiple selections can be made in the

same dialog. For example, you can add a forest type after selecting an ownership
type. The FIA Reselection Type window permits different selection types (pops up
after aFI A Variable Selection). The choices are New, Add, Select From Existing
Set, and Add if Not Selected; Removeif Selected. In the prior example, you could
have chosen New for the ownership query, which was the first query. Then, you
could have chosen Add for the forest type query. The resulting selection would
have included plots with the chosen ownership type or the chosen forest type. If
you choose a variable other than forest type, then you can select a variable value or
type from a list of those available in the Field Value Select window (pops up after
choosing owner in the FIA Variable Selection choice box). If forest type is
chosen, then the available current and old forest types are shown in the Available
Forest Typeswindow. Old forest cover type codes are used if corresponding plots
were previously included in a forested land use class, but are not currently included
in a forested land use class. Plots like these, which previously belonged to a
forested land use class like timberland or reserved timberland, can contribute to any
of the forest variables except current volume. After the window is displayed, the
Forest Type Selection choice box permits you to select one available forest type.
After you select a value or class, the Done Reselecting — Create Fiaresel Theme
button is enabled and you can click it to create the fiaresel theme. Or, you can make

another selection from wholeare or statefia
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D. Choose Statistic Report: Displays summary tables of forest inventory variables calculated

using the Calculate Statistics menu.

7 ArcView GIS 3.2 M=l E
Eile Edit Yiew TIheme [Graphics

wihole Area Stats
R FlA Reselect Area Stats

) -8E.44
Scale 1.| 1593 ‘i’

I ArcView GIS 3.2 =0l

Backaround  Calculate Statistics  ElA Databaze  Choose Statistic Beport  Management  More Tables  Paths  Eile  Edit  Wiew Iheme [Graphics
Window  Help
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#2 Statistics Summary Type
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Stand Density
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Whole Area Stats: Displays the resulting summary tables (General Plot Summary or

Stand Density Summary) for the wholeare theme.

General Plot: Displays the current volume, annual growth, annual mortality, annual net
growth, annual removal, and annual net change for the plots (all species combined).
When available, standard errors are also expressed (VII. FIAMODEL Variable
Formulas and Conditions). The acreage expressed in this table represents the
selected plots. If timberland is selected as the land use class, then each of these
plots may either be currently or previousy timberland. The plots that were
previously timberland are required to estimate annual variables. This aso appliesto
acreage expressed in any of the other tables in this model.

Stand Density: Reports the combined species stand table for the area-weighted average
number of trees/acre (rounded to nearest whole number) by species and diameter

size class for the plots. In addition, the average basal area and volume per acre are

15



provided. Basal area and volume per acre are area-weighted averages (VII.
FIAMODEL Variable Formulas and Conditions). Volume should only be for live
growing-stock trees in the 6-inch dbh class or larger because the netcfvl variable in
the eastwide database (Hansen et. a. 1992) is suppose to be O for trees in smaller

dbh classes.
FIA Reselect Area Stats. Displays the resulting stand tables (General Plot Summary or
Stand Density Summary) for the fiaresel theme.

E. Management: Displays summary tables of forest inventory variables by species, diameter, or

species and diameter.

7 ArcView GIS 3.2 [_ O] =]
Backaround  Calculate Statistics  ElA Databaze  Choose Statistic Beport JJGERENENEE More Tables Paths  Eile  Edit  Wiew Iheme [Graphics
Window  Help w'hole Area
%  Fla Reselect Area e E
i d -BE. 49 «
= Scale 1] 1751 %
T ArcView GIS 3.2 =]
Backaround  Calculate Statistics  ElA Databaze  Choose Statistic Beport  Management  More Tables  Paths  Eile  Edit  Wiew Iheme [Graphics
Window  Help
= OO 2[5 , = A
M i 8241 o
& o =4 i 4534 1
%! Management Area Choice
Choose Previous Area if management statistics have
already been computed for thiz area
Mew Area Cancel |
Prewious drea
=
=
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I ArcView GIS 3.2

Backaround  Calculate Statistics  ElA Databaze  Choose Statistic Beport  Management  More Tables  Paths  Eile  Edit  Wiew Iheme [Graphics

Window  Help

7! Management Type

Pick a management tppe.

Caticel |

By Diameter

By Speciez and Diameter
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Whole Area: Allows the user to obtain three different summary tables (By Species, By

Diameter, or By Species & Diameter) for the wholeare theme.

New Area: Select first in the Management Area Choice window to view a summary
table for a newly created wholeare theme. A warning message appearsif thereis no
species information available for the selected plots.

Previous Area: May be chosen after the New Area selection in the Management Area
Choice window to view additional summary tables for the wholeare theme.

By Species: Displays the summary table listing the current volume, annual growth,
annua mortality, annual net growth, annual removal, and annual net change by
Species.

By Diameter: Displays the summary table listing the current volume, annual
growth, annual mortality, annual net growth, annual removal, and annual net
change by 2-inch diameter class for all the species combined. Current volume,
annual mortality, and annual removal should always be O for dbh classes
smaller than 6 inches because the netcfvl variable in the Eastwide Database
should equal O for these classes.

By Species & Diameter: Displays the summary table listing the current volume,

annual growth, annual mortality, annual net growth, annual removal, and

17



annual net change by 2-inch diameter class for a single or group of selected
Species.
FIA Reselect Area: Allows the user to obtain the three summary tables (By Species, By

Diameter, or By Species & Diameter) for the fiaresel theme.

New Area: Must be selected first in the Management Area Choice window to view a
summary table for a newly created fiaresel theme. A warning message shows up if
there is no species information available for the selected plots

Previous Area: May be chosen after the New Area selection in the Management Area

Choice window to view additional summary tables for the fiaresel theme.

F. More Tables. Displays summary tables of forest inventory variables by forest type.

2 ArcView GIS 3.2

FERE Y Path:  File Edit Yiew Theme Graphics
Wholeare Statz by Forest Type

Window Help

ERL RIS

Fl& Reselect Stats by Forest Type

d 8649
Scale 'I.I 47091 ¢

Wholeare Stats by Forest Type: Displays the plot count, acreage, current volume, annual
growth, annual mortality, annual net growth, annual removal, and annual net change by
forest type for the wholeare theme in a summary table.

FIA Reselect Stats by Forest Type: Displays the plot count, acreage, current volume,
annua growth, annual mortality, annual net growth, annual removal, and annua net

change by forest type for the fiaresel theme in a summary table.

G. Paths: Setsthe paths or locations of the model, working directories.

2 ArcView GIS 3.2
Background Calculate Statistics  ElA Database  Choose Statistic Beport Management  More Tables WsENGE File  Edit Miew Theme Graphics

Window Help

hd

AR CNEIFAEE
Change Working Directory Paths — ARE YOU SURE?: Allows the user to change the
working directory paths while the model is running (Set First Working Directory Path
window and Set Second Working Directory Path window pop up after the item is

initiated). After closing the model, move the working directories to the new locations
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previously specified in the Paths menu. The next time the model starts, it will look for
the working directories in their new locations. Thisis useful if you wish to work from a
copy of the working directories. You can keep the working directories in their previous

locations, but run the model from the copiesin a new location.

H. Help: Displays help items.

2 ArcView GIS 3.2
Backaround  Calculate Statistics  ElA Database  Choose Statistic Heport Management  Maore Tables  Pathe  Eile Edit Miew Iheme [Graphics
indon
—_— How to Get Help.... 0 e
: I g%
————— About Arciew.. -

About El4 Model H-

About FIA Model: Displaysthe FIAMODEL copyright information.

. IE ™~ : These select buttons allow the user to choose FIA plots and create the

wholeare theme with the selections. The first button selects FIA plots occurring within
polygons of interest belonging to an ancillary polygon theme. The next two buttons start
dialogs that alow the user to select FIA plots interactively with selection tools. Next, the
model creates the wholeare theme using the selected plots. Y ou can choose these buttons and
associated dialogs in any order and as many times as needed to identify the FIA plots of
interest. The first time you enact one of the buttons to make the first selection of FIA plots,
choose New or Add inthe FIA Select Type choice box associated with each button’s dialog.
Choices made in the FIA Select Type choice box determine the way in which plots are
selected from the statefia theme. After making an initial selection and creating the first
wholeare theme, you can make another selection and the model will create a new wholeare
theme. Add, Select From Existing Set, and Add if Not Selected; Remove if Selected
would be appropriate choices after an initial selection. Otherwise, you can choose New to

start with atotally new selection of FIA plots.
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E : The button that starts the FI A Plot Reselect by Polygon Attributes dialog.

1 ArcYiew GIS 3.2
Background  Calculate Statistics  ElA Databaze Chooze Statistic Heport Management  More Tables  Paths  Eile Edit Yiew Iheme [Graphics

Window Help

L

Chooge Polygon Theme

Ealygen Select Ihpe: | =1

tultiple polygon zelection: can be made during a session.

Ei Select Ivpe | =1

|
=g

FIA Plot Reselect by Polygon Attributes: Dialog enabling the user to select FIA plots
based upon polygon theme attributes. FIA plots occurring within polygons having
selected attributes are chosen and a new wholeare theme is created. Choose the
ancillary polygon theme with the Choose Polygon Theme button. The theme could
be a polygon ARC/INFO coverage or a polygon shapefile (e.g., a soil polygon
coverage). This polygon theme should exist in the latitude-longitude coordinate
system. The FIA plots occur in this coordinate system. Choosing the polygon
theme enables the Polygon Select Type choice box. Select from New, Add, Select
From Existing Set, and Add if Not Selected; Remove if Selected. These selection
types apply only to those selections that will be made upon the previously chosen
polygon theme. After choosing the Polygon Select Type, choose a field or item
from the Field Select window (pops up after choosing the Polygon Select Type)
showing the available fields of the ancillary polygon theme. Next, the Field Value

20



Select window pops up and a field value must be chosen. You can make multiple
selections from the same polygon theme. Choose the Polygon Select Type choice
box and select another field and value as many times as needed. After the you are
satisfied with the selection of ancillary polygon theme attributes, choose the FIA
Select Type and the wholeare theme will be created. If a wholeare theme already

exists, it will be replaced by a new wholeare theme.

1w [
P

: The button that initiates the Select with Graphics dialog.

1 ArcYiew GIS 3.2
Background  Calculate Statistics  ElA Database  Choosze Statistic Beport Management  Maore Tables  Paths  Eile  Edit Miew  Theme

Graphice  “indow Help
Fo R =L N

%! Select with Graphics

Fl& Select Type

Select a arahic tool to choose FlA plotz

raphie oe)Sef——————

Select with Graphics. Dialog permitting the user to select plots within interactively

=
=

drawn graphics. You must first make a choice in the FIA Select Type choice box.
Then, the Graphic Tool Set is enabled and you can choose a graphic tool to select
plots of interest. Based upon the FIA Select Type chosen, plots will be selected
immediately after the graphic is drawn. Subsequently, the wholeare theme is
created. If a wholeare theme aready exists, it will be replaced by a new wholeare

theme.
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.| . The button that initiates the Select with Polygon Theme Shapes dialog.

T ArcYiew GIS 3.2

Background Calculate Statistics  ElA Database  Choose Statistic Beport Management  More Tables  Pathe  Eile Edit Miew  TIheme Graphics

Window  Help
.-.ﬁ.- ] EEE &)< HeAEEERE E
10 él lﬁIQIII .I Scale 1:| Eéﬁg?

Palygon Select Tool

[

=
=

Select with Polygon Theme Shapes: Dialog alowing the user to select plots within

interactively selected polygons of active polygon themes. You must first make a
choice in the FIA Select Type choice box. Next, the Polygon Select Tool is
enabled and you can pick a polygon or polygons of interest. Select polygons in any
of the active themes by clicking the selection tool. Hold the shift key for multiple
selections in different areas. Based upon the FIA Select Type chosen, plots
occurring within the selected polygons will be selected after the Done Selecting
button is chosen. Subsequently, the wholeare theme is created. If awholeare theme

aready exists, it will be replaced by a new wholeare theme.
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J. -: Button that starts the Selected Features dialog.

1 ArcYiew GIS 3.2
Background  Calculate Statistics  ElA Databaze Chooze Statistic Heport Management  More Tables  Paths  Eile Edit Yiew Iheme [Graphics
Window Help
[=Tc » 5 ; T
DINPE AEIEIEIE T By
% Selected Features E
Themes | 5tatefia. sho =l
Mibound bl
Shape Area  Penmeter  Mi93fat  Mid3hia-id Pliat-id
Foint 0,000 0.000 12153 105000104 105000104ﬂ
Foint 0,000 0.000 13783 121000004 121000004
Foint 0,000 0.000 13733 121000009 121000009
Foint 0,000 0.000 13795 121000011 12100001|ﬂ
4 »
EE
==

Selected Features: Displays records corresponding to selected features within themes. This

isamodified version of an example dialog given in Using the ArcView Dialog Designer

(ESRI 1997).
K. . Button that starts the Single Point Selection dialog.
T ArcYiew GIS 3.2
Background Calculate Statistics  ElA Database  Choose Statistic Beport Management  More Tables  Pathe  Eile Edit Miew  TIheme Graphics
Window Help
i) R £ . Seale 1 E% 29 by
% Single Point Selection
Select one point to summarize.
[
H-

Single Point Selection: Displays information about individually selected plots. View the

stand table for a single FIA plot by selecting it with the single point selection tool. The

tool is used to draw a circle around the plot of interest. The theme with the plot of
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interest must be listed first in the view, active, and visible. Only one plot is selected

even if the circle is drawn around more than one plot.

V. Shutdown

We recommend two ways to stop the model. The first way is to choose Close Project from
the File menu (project window should be active). This method allows ArcView to continue
running after the model is shut down. The second method shuts down the model and the
ArcView application. Choose Exit from the File menu as the second method. These
methods “clean up” temporary files and change some parameters so the model will start up
properly the next time. Without being cautious, you can adversely shut down the model.
Choosing the “ X" button in the upper right hand corner of ArcView shuts down ArcView and
the model. However, “clean up” does not occur. Upon the next start-up, the model will issue
the following message:

£ Warmning i

The program iz already running or was exited adverzely. |f the
model waz already rinning, then close the initial model after thiz

® one automatically shuts down, Othenwize, emars will occur. 1F
the model was previouzly exited adwverzely, then rn the model
again. |t zhould startup comectly upan the nest rn,

Next, the model will shut down and “clean up.” As the warning indicates, the model will
start up correctly upon the next run if it was exited improperly. The model could adversely
shut down due to some uncontrollable events such as a power outage or an operating system
failure. If this happens, the previous warning would be issued at the next start-up and the
model would shut down. Again, the model should start up correctly in the following run.
Starting the same model twice will result in the previous warning. The warning states that
the initial model should be closed after the current one automatically closes. Otherwise

unpredictable errors will occur. The model should start up fine in the next run.

24



V. Tutorial

The following two examples are given to introduce you to the model and illustrate some of
the model capabilities. There are many other scenarios besides these two. The example
tables and figures are taken from the Michigan model, but these exercises are appropriate

with any state. The second example requires an ancillary polygon coverage or shapefile.

Example 1: In this exercise, timberland plots will be selected using county boundaries and an
interactively drawn graphic. Summary tables will be produced for these plots. In addition, a
finer selection of plots will be chosen based upon land ownership and forest cover type.

Summary tables will also be produced for the finer selection of plots.

1. Start the program by double clicking the FIAMODEL icon or by opening the FIAMODEL
project file. A message box will pop up requiring a Current Land Use Class Selection.
Any further reselections will be from the chosen land use class, which should be timberland

for this exercise. A view document will appear with accompanying menus, buttons, and

tools. The state boundary theme will be displayed in the view document window.

2 ArcView GIS 3.2
Background Calculate Statistics  ElA Database  Choose Statistic Beport Management  More Tables  Pathe  Eile Edit Miew  TIheme Graphics

Window Help
*
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2. Plots will be selected using county boundaries. Select to display the Select with
Polygon Theme Shapes dialog. Make sure the polygon boundary theme is active by clicking
on it in the table of contents. Select the FIA Select Type by choosing New for this first
selection. The Polygon Select Tool becomes active. Go into the view document window
and select a county with a click of the left mouse button (Note: Multiple counties may be
chosen by clicking the mouse button within each desired county boundary while holding the
shift key.) Choose Done Selecting after making the selection. The wholeare theme is
automatically created. The theme contains the FIA plots occurring in the selected county

boundaries.
1 ArcView GIS 3.2 M= E3
Background Calculate Statistics  ElA Database  Choose Statistic Beport Management  More Tables  Pathe  Eile Edit Miew  TIheme Graphics
Window Help
HEE E

.lIﬁII F FEE BN EEE .
i él |mJJI'J = J‘ Scale 1:| Egg% ?

&2 mid3fial

ﬂ Wholeare.shp =

_ | Statefiashp

] Mibound
|

3. Next, afiner selection of plots will be acquired from within the previous selection. Select

im[cd
.

to display the Select with Graphics dialog. Select the FIA Select Type by choosing

Select From Existing Set for this second selection. The Graphic Tool Set becomes active.

Choose a graphic to make a finer selection. Move the cursor somewhere in the selected
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counties (It may be helpful to zoom in around the selected polygons with the Zoom In tool on
the tool bar). Click, hold, and drag with the left mouse button if you selected the circle or
rectangle. If you selected the polygon, then create a polygon by left clicking the mouse to
form vertices. Double click when the polygon is complete. A new wholeare theme is created

with FIA plots selected from the previous selection.

Background  Calculate Statistics  ElA Database Choose Statistic Beport Management  Maore Tables  Paths  Eile  Edit Miew Theme [Graphics

window Help
(1] S £ | . Scale 1 | g?ﬁ by

2  mi93fial

ﬂ Wholzare.shp

_ | statefiashp

# Mibound
||

==
FT

4. Summary tables will be created for the FIA plots in the wholeare theme. Choose Calculate
Statistics from the main menu and then select the Run Wholeare Calculations item.
Statistics are calculated. These statistics can be displayed in the General Plot Summary and
Stand Density Summary tables. If there are no trees/acre data available, a warning message
will appear. In this case, the Stand Density Summary table will not be available. Next,
choose the Wholeare Stats item within the Choose Statistic Report menu. The Statistics
Summary Type choice box will appear. Choose General Plot. Make the desired choicein
the General Plot Summary choice box. The General Plot Summary Window displays the
General Plot Summary table (e.g., Table 1). The Stand Density Summary table, a table
similar to Table 2, may be viewed by selecting Stand Density from within the Statistics

Summary Type choice box, made available as previousy described. If you save the
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summary tables and print them later, set the font type to courier and the size to eight point.

Thiswill maintain the correct table format.

Table 1. General Plot Summary table for plots in wholeare theme (plots selected from Michigan
using county boundaries and a circle graphic).

R R SR S Sk R S S Sk S Sk kS S kR Sk kS Sk S S S S R kS S kS S Sk S Sk kS S Sk Sk kR Sk S S S Sk Sk S S S R S Sk R S Sk kT S S

Current volume, annual growth, annual nortality, annual net growth, annual renoval,
and annual net change for growing stock in the selected area are reported in thousands
of cubic feet. There are 150 plot(s) representing 214800 acres.

There are 147 current tinberland plot(s) representing 210000 acres.

Errors (1 standard deviation) are given as percentages of these totals.

Annual cal cul ati ons are based upon the nom nal interval from 1980 to 1993.

Plots that did not exist in the prior inventory (nom nal year 1980) were not used

in the annual cal cul ati ons.

WARNI NG Percent error only applies if tinmberland was previously sel ected.

R SR Sk Sk SR R S S S S kS S kS R kS R Sk S Sk S S S kS S kS kS kS S kR Sk S S Sk Sk Sk S Sk Sk S Sk S S Sk S S Sk S S S S S

Current Annual Annual Annual Annual Annual
Vol urre/ Error Vol une G owt h Mortality Net Gowth Renoval Net Change
LR R R R R EEEEEEEEEEEEEEEEEEREEEEEEREEEEEEEEEEEEEEEEE RS RS R EREREREREEEREEEEEEEEEEEREEEEEEEEES
Vol une 273030. 8 10042. 4 2880. 7 7161.7 3323.7 3838.1

(1,000 cu. ft)

R R Sk Sk Sk Sk Sk S Sk S S kS S R R S R Sk kS S S S kS S Sk kS kS S S S S R R Sk S S Sk S S S R S Sk kS S S Sk S S S

Error(percent)5. 39 undefi ned undefined 7.67 38. 26 undefi ned
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Table 2. Stand Density Summary table for plots in wholeare theme (plots selected from Michigan using county boundaries and acircle

graphic).

R R R R R R

The conbi ned speci es stand table reports the average nunber of live

growi ng stock trees per acre for all plots in the selected area.

The sel ected 150 plot(s) represent 214800 acres.

There are 147 current tinberland plot(s) representing 210000 acres.

The stand table reports trees per acre only for current tinmberland plot(s).

Dbh class 40 represents trees greater than or equal to 39 inches dianeter

at breast height.

R S S I S R
DBH BF TAM W5 BS JP RP RM SM YB PB BA BP BTA QA
2 78 27 17 26 121
4 36 19 12 10
6 10 14
8
10
12
14
16
18
20
22
24
26
28
30
TOr 131 12 11 67 30 12 28 43 52 22 11 10 14
R S S S R O R R
Average basal area: 86 square ft/acre. Average volune: 1300 cubic ft/acre.

Volume is for live growing stock trees in the 6 inch dbh class or |arger.

Basal area is for live growing stock trees in all dbh classes.

R R R R R R R R R R R R

3
S

o
w
N

OO0OO0OO0OO0OO0O0OO0OORFPRWUN
OO0OO0OO0OO0OO0O0OO0OORFONWW
[ejolololofololoNoRalN VEé)]
OOO0OO0OOOCOORNNADMOO
[eNololololololoNoRal il Sl /VE V]
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[ejololololoNoNeNol Ll VI ye]
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o

Code Speci es Code Speci es Code Speci es

R S S S S R O R
BF Bal sam fir TAM Tamarack (native) WS  Wiite spruce

BS Bl ack spruce JP  Jack pine RP  Red pine

EWP Eastern white pine NWC  Nort hern white-cedar EH Eastern henm ock

RM  Red napl e SM  Sugar mapl e YB  Yellow birch

PB  Paper birch BA Bl ack ash BP  Bal sam popl ar

BTA Bigtooth aspen QA Qaking aspen BLC Bl ack cherry

NRO Northern red oak ABW Anerican basswood ELM El'm

TOT Total

R R R Sk S Sk Sk Sk S Sk S Sk Sk Sk Sk Sk Sk kS Sk Sk S Sk Sk Sk Sk Sk S Sk S Sk S S Sk kS S S Sk S kS Sk Sk Sk Sk Sk Sk S S Sk S Sk Sk Sk S R Sk Sk Sk S Sk Sk S Sk Sk R S Sk Sk Sk Sk kS Sk S S S S

WOOOO0OOOO0OO0OORREFRFRPROOZ

RO ABW ELM TOT

NOOOOOOOOOO0OOOOrOoO

[ejeojolololololololololololoNoNe]

316
150
77
46
26
12

OO0 O0OO0ORrRFWO



5. Management tables that summarize forest inventory variables by species, diameter, and a
combination of the two will be displayed for the wholeare theme. Select Whole Area from
Management on the main menu. Because this is the first management table to be displayed
for the wholeare theme, choose New Area in the Management Area Choice box. A
warning message will appear and management tables will not be created if there is no species
information available. To display subsequent management tables for the wholeare theme,
choose Previous Area in the Management Area Choice box. Define the management
output table by choosing By Species (e.g., Table 3), By Diameter (e.g., Table 4), or By
Species & Diameter (e.g., Table 5) in the Management Type choice box. If you choose By
Species & Diameter, then the management table may be displayed for any available species
of interest. The species may be selected in the M anagement M ulti-Species Selection choice

box.

Table 3. Management by Species table for the wholeare theme (plots selected from Michigan
using county boundaries and a circle graphic).

IR EEEEEEEEEEEEEEREEREEREEEEEEEEEEEEEEEEEEEEEEEEREEEREREREREREREEREEREEEEEEREEREEEEEEEEEREREREREEEEEEEEE

G owi ng stock report for all diameter classes by species
(unit: thousands of cubic feet) in the selected area (Wole Area, 214800 acres)

R R R Sk Sk kS kS kR S S T Rk kS S Sk R S Sk R kS kS S S Sk S Sk Sk Sk S kS kS Sk Sk Sk Sk R S S Sk Sk Sk Sk kS R S R S S Sk

Current Annual Annual Annual Annual Annua
Speci es Vol ure G owt h Mortality Net Gowh Renoval Net Change
IR RS R R S R R RS R R RS RS R R R RS RS R R RS R R R RS RS R R R R R R R R RS R R R R SRR R RS R R R R R REEEEREREEREEEERESEEEEE]
Bal sam fir 18625. 2 866. 4 486. 2 380. 2 137.5 242.7
Tamar ack (native) 6722.6 175.3 51.1 124.2 0.0 124.2
Wi te spruce 8866. 9 407.2 185.5 221.6 108. 2 113.5
Bl ack spruce 21762.9 606. 3 464.5 141.8 136. 3 5.6
Jack pine 23990. 2 908. 8 226.0 682. 8 334.4 348. 4
Red pi ne 12505.5 483.0 24.1 458. 9 0.0 458. 9
Eastern white pine 6664. 1 195.5 20. 4 175.1 76.7 98. 4
Nor t hern whi t e- cedar 28404. 2 688. 6 66. 2 622. 3 0.0 622. 3
East ern henl ock 126.8 2.2 0.0 2.2 0.0 2.2
Red napl e 19490. 4 745. 8 38.5 707.3 61.5 645. 8
Sugar mapl e 23636. 1 944. 6 80. 3 864. 3 29.0 835. 3
Yel | ow birch 2159.5 62.1 15.2 46.9 9.5 37.4
Paper birch 19652. 7 552.0 230. 3 321.7 1007.5 -685.8
Bl ack ash 1899.5 84.8 15. 3 69. 4 0.0 69. 4
Bal sam popl ar 6678. 9 311.6 75. 8 235.8 108.8 127.0
Bi gt oot h aspen 16677. 4 732.5 106.1 626. 4 476. 4 150.0
Quaki ng aspen 37417.8 1830. 7 633.5 1197.2 838.0 359.2
Bl ack cherry 749. 4 14. 4 18.2 -3.8 0.0 -3.8
Nort hern red oak 10422. 1 263.9 46. 8 217.1 0.0 217.1
Aneri can basswood 6439. 8 163.0 2.0 161.0 0.0 161.0
El m 138.9 3.7 94.6 -90.9 0.0 -90.9
IR R S R R S R R RS R RS RS R R R RS RS RS R R R R R RS RS R R R R R R R R RS R R R RS R RS R R R R R R R REEEEREEEEEEEEREEEEEEE]
Tot al 273030. 8 10042. 4 2880.7 7161.7 3323.7 3838.1
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Table 4. Management by Diameter table for the wholeare theme (plots selected from Michigan

using county boundaries and a circle graphic).

EEE R EEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEREEEEEEEREEEEREEEEEEEEEEEREEEEEEEEREEEREES

Growi ng stock report for all
(unit:

at breast height

R R Sk Sk Sk Sk Sk S S Sk kR S S S S R Sk kS Sk S Sk S S R kS kS Sk S kS S S kS S R R S S S Sk Sk S S S R S Sk kS Sk kS

t housands of cubic feet)
Dbh class 40 represents trees greater than or equal

speci es by di aneter
in the selected area (Wole Area, 214800 acres)
to 39 inches dianeter

Di anet er Current Annual Annual Annual Annual Annua

Cl ass Vol ure G owt h Mortality Net Gowh Renoval Net Change
IR R R R RS RS RS R R R RS RS R R R R RS R R R R R R R R R R RS R R RS RS R RS RS R R R R R R R R R EEREEREEEEEEEEESEE SRS
2 0.0 0.0 0.0 0.0 0.0 0.0

4 0.0 364. 8 0.0 364. 8 0.0 364. 8

6 44351. 7 2510.1 678.7 1831. 4 677.5 1153.9

8 56093. 7 2057.8 682. 4 1375. 4 1072.5 302.9

10 57595. 0 2028.1 591. 8 1436. 3 649.0 787.3

12 41748. 6 1141.1 357.0 784.1 203.5 580.5

14 26695. 6 750. 6 301.1 449. 6 299.7 149.9

16 17530. 2 481.8 153. 3 328. 4 373.0 -44.6

18 11870.5 363.0 40. 6 322.4 35.8 286. 6

20 6453.0 134.0 29. 4 104. 6 12. 6 92.0

22 4837.7 94.6 30.5 64.1 0.0 64.1

24 2630.0 50. 2 10.9 39.3 0.0 39.3

26 2013.5 42.2 4.8 37.4 0.0 37.4

28 718.1 13.3 0.1 13.2 0.0 13.2

30 493. 3 10.8 0.0 10.8 0. 10.8

EEE R R R R EEEEEEEEEEEEEEEEEEREEEEEEREEEEEEEEEEEEEEEEEEREEEEEEEREREEREREREREREEEEEEEEEEEEEEES

Tot al 273030. 8 10042. 4 2880.7 7161.7 3323.7 3838.1

Table 5. Management by Species & Diameter table highlighting quaking and bigtooth aspen in
the wholeare theme (plots selected from Michigan using county boundaries and a
circle graphic).

EEE R R R EEEEEEEEEEEEEEEEEEEREEEEEEREEEEEEEEREEEEEEEEEEEEEEEEEEREREEREEEEEEEREEEEEEEEREEEREES

Growi ng stock report for Quaking aspen, Bigtooth aspen

(unit: thousands of cubic feet) in the selected area (Wole Area, 214800 acres)
Dbh class 40 represents trees greater than or equal to 39 inches dianeter

at breast height

khkkkkhkkhkkhkkhkkhkkhkhkkhhkhhkhkhhhhhhhhhhhhhhhkhhhhhhhhhhhhhkhhkhkhhhhhhhhhhhhhhkhhkhhhhhhhhkhkkkhkkkkkkkk*x*x

Di anet er Current Annual Annual Annual Annual Annua

Cl ass Vol ure G owt h Mortality Net Gowh Renoval Net Change
IR R R R R R RS RS R R R RS R R R R RS RS R R R R R R R R R R RS R R R RS RS R R SRS R R R R R R R R EEEEREEREEEEEREEEEEEE RS
2 0.0 0.0 0.0 0.0 0.0 0.0

4 0.0 66.0 0.0 66.0 0.0 66. 0

6 5511. 3 501. 4 80.9 420.5 265.7 154.7

8 7762.9 460. 5 181. 4 279.1 260. 4 18.7

10 12259.5 567. 4 172. 4 395.0 217.2 177.7

12 8144. 6 309. 3 99.7 209.5 103. 3 106. 3

14 6387.0 247.0 117.9 129.1 213.3 -84.2

16 5294. 4 191.2 38.0 153.1 254.5 -101.3

18 4016. 3 113.5 19.8 93.6 0.0 93.6

20 2602.0 64.7 10.0 54.7 0.0 54.7

22 598. 4 8.1 19.4 -11.3 0.0 -11.3

24 984. 3 22.3 0.0 22.3 0.0 22.3

26 534.5 12.1 0.0 12.1 0.0 12.1

EEE R R R EEEEEEEEEEEEEEEEEEEREEEEEREEEEEEEEREEEEEEEEEEEEEEEEEEREREEREEEREREREEEEEEEEEEEEERES

Tot al 54095.1

2563. 2

739.6

1823.6

1314. 4

509. 2

6. A general forest type summary table will be displayed for the wholeare theme. Choose More

Forest Type Summary Window appears (e.g., Table 6).

Tables from the main menu and then select Wholeare Stats by Forest Type. The General

31



Table 6. General Forest Type Summary table for plots in wholeare theme (plots selected from Michigan using county boundaries and
acircle graphic).

Current volume, annual growth, annual nortality, annual net growth, annual renoval
and annual net change for grow ng stock by forest type in the selected area are
reported in thousands of cubic feet (214800 acres are represented)

Annual cal cul ations are based upon the nominal interval from 1980 to 1993

Plots that did not exist in the prior inventory (nom nal year 1980) were not used
in the annual calculations. dd forest types will not have any current vol une by
definition

EE Rk Sk Sk Sk Sk S S Sk S Sk S S S S kS Sk S S Sk S S S kS Sk Sk S Sk Sk kS S Sk S Sk Sk S Sk Sk Sk Sk Sk S Sk kS Sk S Sk Sk S kS Sk Sk Sk Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk S S Sk S Sk S Sk Sk Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S S Sk S Sk S S S S S S S

Pl ot Current Annual Annual Annual Annual Annua
Current Forest Type Count Acreage Vol ure Growt h Mortality Net Gowh Renoval Net Change
Jack Pine 14 20600 22819.4 880.1 211.5 668. 5 0.0 668. 5
Red Pi ne 5 5800 12935. 7 534.7 43.8 490. 9 0.0 490. 9
Bal sam Fi r 15 19700 20540.0 828. 6 273.2 555. 4 172.9 382. 4
Bl ack Spruce 20 27300 21610.0 701.7 280.2 421. 4 0.0 421. 4
Nort hern Wite-Cedar 14 23700 40606. 8 908. 1 492.3 415.8 0.0 415.8
Tamar ack 2 2500 1052. 4 18.5 18.8 -0.3 0.0 -0.3
Wi te Spruce 2 2400 4505. 5 108. 3 30.3 78.0 0.0 78.0
Gak - Hickory 3 4200 7795.5 153.9 49.7 104. 3 0.0 104. 3
Mapl e - Beech - Birch 26 36700 62284.0 2129.7 472.0 1657.7 258. 2 1399.5
Aspen 36 54000 57860. 8 2746.1 743.1 2003.0 2487.5 -484.5
Paper Birch 7 8900 16736. 3 653. 4 171.0 482. 4 0.0 482. 4
Bal sam Popl ar 3 4200 4284.5 284. 4 94.7 189. 8 0.0 189. 8
Tot al 147 210000 273030. 8 9947. 6 2880.7 7066. 9 2918. 6 4148. 3
A d Forest Type
Jack Pine 1 1800 0.0 50. 6 0.0 50. 6 177.9 -127.3
Aspen 1 1600 0.0 44.2 0.0 44.2 227.2 -182.9
Paper Birch 1 1400 0.0 0.0 0.0 0.0 0.0 0.0
Tot al 3 4800 0.0 94.9 0.0 94.9 405.1 -310.2



7. A subset of the plots in the wholeare theme will be selected based upon FIA plot attributes.
Plots will be reselected based upon their land ownership and forest type. First, a set of plots
will be selected based upon a chosen land ownership type. Next, only plots within the chosen
land ownership type will be selected based upon a chosen forest type. Choose the Reselect
Based Upon FIA Attributesitem in the FIA Database menu. The reselection will be made
from the wholeare theme if it exists. It should exist at this point. The FIA Plot Reselect by
FIA Attributes dialog will appear. Choose owner in the FIA Variable Selection box. Now
choose New in the FIA Reselection Type choice box. Pick an ownership type from the
Field Value Select choice box. The Field Value Select choice box always shows all of the
variable values or types in the wholeare theme regardless of a previous selection in the FIA
Variable Selection box. Now choose forest type in the FIA Variable Selection box. Pick
Select From Existing Set in the FIA Reselection Type choice box. The Available Forest
Types window will appear identifying the frequencies of the different types in the wholeare
theme. Thisis not restricted to those forest types in the land ownership type you previously
chose. Likethe Field Value Select choice box, the Available Forest Types window always
shows all of the forest types in the wholeare theme regardliess of an earlier selection in the
FIA Variable Selection box. Now choose aforest type from the Forest Type Selection box
in the dialog. The following message may appear if the selected forest type does not occur in
the land ownership type previously selected:

7 Warmning

[f uzing "*Select From Existing Set, then make zure there iz an

There are no plots with the zelected forest tppe(z).
@ initial selection.

If this occurs, choose another forest type by starting over with “Forest Type’ in the FIA
Variable Selection box. The formerly selected land ownership type still defines the existing
selection set.  After you select a forest type that occurs in the chosen land ownership type,
the Done Reselecting — Create Fiaresel Theme button is enabled. Click the button to create
the fiaresel theme.
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8. Summary tables will also be created for the FIA plots in the fiaresel theme. This time,
choose Calculate Statistics from the main menu and then pick the Run Fiaresel
Calculationsitem. Create the General Plot Summary and Stand Density Summary tables
(e.g., Table 7 and 8, respectively) as previously described in step 4, but choose FIA Reselect

Area Statsin the Choose Statistic Report menu.

Table 7. General Plot Summary table for plots in the fiaresel theme (plots selected from state
land occurring in an aspen forest cover type).

EEE R R R EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEREEEEEEEREEEEREEEEEEEEEEEREEEEEEEEEEEEREES

Current volume, annual growth, annual nortality, annual net growth, annual renoval,
and annual net change for growi ng stock in the selected area are reported in thousands
of cubic feet. There are 20 plot(s) representing 30200 acres.

There are 19 current tinberland plot(s) representing 28600 acres.

Errors (1 standard deviation) are given as percentages of these totals.

Annual cal cul ati ons are based upon the nomi nal interval from 1980 to 1993.

Plots that did not exist in the prior inventory (nom nal year 1980) were not used

in the annual cal cul ati ons.

WARNI NG Percent error only applies if tinberland was previously sel ected.

EEE R R EEEEEEEEEEEEEEEEEEEREEEEEEEREEEEEEEEEERERERE RS RS R EREREREREREREEEREEEREREREEEREEEEES

Cur r ent Annual Annual Annual Annual Annual
Vol ume/ Error Vol une G owt h Mortality Net Gowth Renoval Net Change
R R R R R SRR SR SR SRS EEEEEE SRR EEEE R RS SR EEEREEEEEEEREEEEEEEEEREEEEEEEEEESEEEEEEREEEEEEE RS EEEEEE SRS
Vol unme 31360. 9 1589. 4 264. 8 1324.5 1729.5 -405.0

(1,000 cu. ft)

EEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEREEEEEEEREEEEREEEEEEREREREREEEEEEEEEEEEREES

Error (percent) 15. 89 undef i ned undefined 17.84 53. 04 undef i ned



Table 8. Stand Density Summary table for plotsin the fiaresel theme (plots selected from state land occurring in an aspen forest cover
type).

R R R R R R

The conbi ned speci es stand table reports the average nunber of live

growi ng stock trees per acre for all plots in the selected area.

The sel ected 20 plot(s) represent 30200 acres.

There are 19 current tinberland plot(s) representing 28600 acres.

The stand table reports trees per acre only for current tinmberland plot(s).
Dbh class 40 represents trees greater than or equal to 39 inches dianeter
at breast height.

R R R R R R R R R R

DBH BF TAM W BS JP RP EW N RM SM YB PB BA BP BTA QA BLC NRO ABW TOT
2 56 1 3 17 0 0 0 3 19 40 O 3 0 6 19 198 4 0 0 370
4 20 1 1 8 0 0 0 0 27 15 1 0 5 3 9 59 O 0 0 151
6 12 5 0 2 0 0 0 0 6 15 0 3 10 1 5 28 O 5 0 90
8 6 0 0 0 0 0 0 0 3 4 0 3 0 0 5 12 0 2 0 35
10 2 0 0 0 0 0 0 0 1 0 0 1 1 1 6 11 0 0 0 23
12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0 0 0 7
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 3
16 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2
18 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 2
20 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOT 96 8 4 27 0 1 0 3 57 73 1 10 17 12 45 317 4 7 0 683

R R Sk Sk Sk Sk Sk S Sk S Sk S Sk Sk Sk S Sk Sk S Sk Sk S Sk Sk Sk S Sk S Sk S S Sk Sk S Sk Sk kS kS Sk Sk Sk Sk Sk Sk S kS Sk Sk Sk Sk R Sk Sk Sk S Sk Sk S S S S S Sk Sk S Sk S Sk Sk S S S S

Aver age basal area: 76 square ft/acre. Average volume: 1097 cubic ft/acre.
Volume is for live growing stock trees in the 6 inch dbh class or |arger.

Basal area is for live growing stock trees in all dbh cl asses.
R Rk Sk Sk Sk Sk Sk S Sk S Sk Sk Sk Sk Sk S kS Sk Sk S Sk Sk S Sk Sk Sk S Sk S Sk S S Sk kS S Sk S S kS Sk Sk Sk kS S S kS Sk Sk Sk S Sk Sk Sk S Sk S S S S R S Sk Sk Sk Sk Sk S S S S S

Code Speci es Code Speci es Code Speci es

R Rk Sk Sk Sk Sk Sk S Sk S Sk Sk Sk Sk Sk S S Sk Sk S S Sk Sk S Sk Sk Sk S Sk S Sk S S S Sk S S S Sk S Sk Sk Sk Sk Sk Sk Sk Sk Sk S kS Sk Sk Sk Sk S Sk Sk S S Sk Sk Sk S Sk R S Sk Sk S S S S Sk S S S S
BF Balsamfir TAM Tanmarack (native) W5  Wiite spruce

BS Bl ack spruce JP  Jack pine RP  Red pine

EWP Eastern white pine NWC  Nort hern white-cedar RM  Red napl e

SM  Sugar naple YB  Yellow birch PB  Paper birch

BA Bl ack ash BP  Bal sam popl ar BTA Bigtooth aspen

QA Quaki ng aspen BLC Bl ack cherry NRO Northern red oak
ABW American basswood TOT Tot al

EZE R R I I R I I R I I R I R R I R R R I I S S R R S I S I kR R I I R S I kS I



9. Management tables will also be created for the FIA plots in the fiaresel theme. Choose the
FIA Reselect Areaitem in the Management menu. Again, choose New Area for the first of
these management tables and Previous Area for subsequent output tables. Define the
management table by selecting By Species (e.g., Table 9), By Diameter (e.g., Table 10), or
By Species & Diameter (e.g., Table 11) in the Management Type choice box.

Table 9. Management by Species table for the fiaresel theme (plots selected from state land
occurring in an aspen forest cover type)

R R Sk Sk Sk S Sk S Sk S S S S R S S S S S S S kS kS S Sk kR kS kS S S S S Sk Sk Sk S kS kS Sk S Sk Sk R S S Sk Sk Sk kS R R S R S S R S O S

G owi ng stock report for all dianmeter classes by species

(unit: thousands of cubic feet) in the selected area (FI A Resel ect Area, 30200 acres)
IR EEEEEEEEEEEEEEREEREEEEREEEEEEEEEEEEEEEEEEEEEEEREEEREREEEREREREEREEREEREEEREEREEEEEEEEEEEEEEEREEEEEEEEE

Current Annual Annual Annual Annual Annua
Speci es Vol unme G owt h Mortality Net Gowh Renoval Net Change
R R R Sk Sk Sk S Sk S kR S S S S S kS kS S Sk R R S S kR kS kS kS kS Sk Sk Sk S R Sk kS Sk Sk Sk Sk R S S Sk Sk S Sk kS S R R S kS S
Bal sam fir 2396.9 132.1 34.2 97.8 32.4 65.5
Tamar ack (native) 408.9 13.9 0.3 13.6 0.0 13.6
Wi te spruce 0.0 0.0 0.0 0.0 0.0 0.0
Bl ack spruce 164. 4 6.3 8.0 -1.6 0.0 -1.6
Jack pine 141.6 3.5 0.0 3.5 0.0 3.5
Red pi ne 1572.6 29.8 0.0 29.8 0.0 29.8
Eastern white pine 630. 3 20.7 6.6 14.0 0.0 14.0
Nor t hern whi t e- cedar 0.0 0.0 0.0 0.0 0.0 0.0
Red napl e 1801.1 80.9 0.0 80.9 50.5 30.4
Sugar mapl e 1551.5 95.7 0.0 95.7 29.0 66. 8
Yel | ow birch 0.0 1.4 0.0 1.4 9.5 -8.1
Paper birch 1577. 4 61.2 16.8 44. 4 853. 6 -809.2
Bl ack ash 1200.5 80.0 0.0 80.0 0.0 80.0
Bal sam popl ar 1228. 8 96. 2 5.1 91.1 32.9 58.2
Bi gt oot h aspen 4666. 3 248.5 37.4 211.1 14. 2 196.9
Quaki ng aspen 12658. 2 661. 3 134.7 526. 6 707. 4 -180.8
Bl ack cherry 0.0 0.0 0.0 0.0 0.0 0.0
Northern red oak 1219. 8 53.9 21.8 32.1 0.0 32.1
Areri can basswood 142. 4 3.9 0.0 3.9 0.0 3.9
khkkkkhkkhkkhkkhkkhhkkhkhkhkhhhhhhhhhhkhhhhhhhhkhkhhhhhhhhhhhhhhhkhhkhkhkhhhkhhkhhhhhhhkhkhhkkhkkhkkhkhkhhhkhkhkhkhkhkhkhkhkkkhkkhkkhkkkkkkkkk*x*x
Tot al 31360. 9 1589. 4 264.8 1324.5 1729.5 -405.0
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Table 10. Management by Diameter table for the fiaresel theme (plots selected from state land

occurring in an aspen forest cover type).

EEE R R R EEEEEEEEEEEEEEEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEEREEEEEEEEEEEEEEEEREEEEEEEEEEEEEREES

Growi ng stock report for all species by dianeter

(unit: thousands of cubic feet) in the selected area (FI A Resel ect Area, 30200 acres)
Dbh class 40 represents trees greater than or equal to 39 inches dianeter

at breast height

R R SR Sk Sk Sk S S Sk S Sk Sk S kS R Sk Rk S kS kS kS Sk S Sk kR S kS S R R S Sk S Sk S S S S R S Sk kS kS kS S S

Di anet er Current Annual Annual Annual Annual Annua

Cl ass Vol ure G owt h Mortality Net Gowh Renoval Net Change
IR R R R R S RS RS R R R RS R R R R R RS RS R R R R R R R R R R RS R R R RS RS R RS RS E R E R R R R R R EEEEREEREEEEEEEE RS RS RS
2 0.0 0.0 0.0 0.0 0.0 0.0

4 0.0 50.6 0.0 50.6 0.0 50.6

6 7039.0 555.1 79.5 475. 6 491.7 -16.1

8 6201. 6 283. 4 61.8 221.6 573.3 -351.6

10 6805. 4 298. 4 73.1 225.3 456.0 -230.7

12 3168. 3 141. 4 19.4 122.0 125.0 -3.0

14 2155. 3 82.2 12. 4 69. 8 29.6 40. 2

16 1961.9 75.6 18.7 56.9 53.9 2.9

18 2166. 8 55.8 0.0 55.8 0.0 55.8

20 488. 6 10.1 0.0 10.1 0.0 10.1

22 484.7 8.4 0.0 8.4 0.0 8.4

26 259.1 7.7 0.0 7.7 0.0 7.7

28 302.9 10. 3 0.0 10. 3 0.0 10. 3

30 327. 4 10. 4 0.0 10. 4 0.0 10. 4

R R SR Sk Sk R Sk S Sk S Sk S Sk kR S S kR kR kS kS S S kS Sk Sk S Sk S kS S S R R S S S S Sk S S S R S Sk S S S Sk S S

Tot al 31360. 9 1589. 4 264. 8 1324.5 1729.5 -405.0

Table 11. Management by Species & Diameter table highlighting red oak in the fiaresel theme

(plots selected from state land occurring in an aspen forest cover type).

R R Sk Sk Sk SR S S Sk Sk Sk S kR Sk R S Sk S kS S R kS Sk S kS S S S S S S R Sk kS kS S S Sk R Sk S S Sk S S

G owi ng stock report for Northern red oak

(unit: thousands of cubic feet) in the selected area (FI A Resel ect Area, 30200 acres)
Dbh class 40 represents trees greater than or equal to 39 inches dianeter

at breast height

EEE R EEEEEEEEEEEEEEEEEEEEEREEEEEEREEEEEEEEREEEEEEEEEEREREEEREREREEREEEEEEEREEEEEEEEEEEERRES

Di anet er Cur r ent Annual Annual Annual Annual Annua

C ass Vol unme G owt h Mortality Net Gowh Renoval Net Change

IR R R R R SRR EEEE SRS SR SRR RS EEEEEEEEEEREREEEEREEEEEEEEEEREEREEEEEEEEEEEEEEEEEEEEEEESEEEEEEE SRS
6 243. 4 20.9 6.8 14.1 0.0 14.1

8 245. 2 11.6 7.3 4.3 0.0 4.3

10 0.0 2.0 7.7 -5.6 0.0 -5.6

16 145. 4 3.9 0.0 3.9 0.0 3.9

18 585. 8 15. 4 0.0 15. 4 0.0 15. 4

R R SR Sk Sk R Sk Sk Sk S Sk kS S S kR S Sk Rk S kS S kS Sk kS Sk S kS kS S R R S Sk S Sk Sk S S S R S Sk kS kS S

Tot al 1219.8 53.9 21.8 32.1 0.0 32.1

10. A stand density table will be created for asingle FIA plot. Before selecting a plot, clear the

selected features in the background theme. Choose the Clear Selected Featuresitem in the
Theme menu. This deselects any features in active themes (themes highlighted in the table
of contents) and makes it possible to see a selected plot in yellow. Another prerequisite isto
make sure the fiaresel theme, the theme of interest thistime, is listed first in the view, active,

and visible. At thistime, your theme is probably not active. Make the fiaresel theme active

@R

by clicking on it. You should be able to successfully select a plot now. Select to
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display the Single Point Selection dialog. Next, click on the selection tool located in the
dialog. Then, move the cursor near the plot of interest. Click, hold, and drag with the left
mouse button to encircle the plot of interest. Only one plot is selected even if the circle is
drawn around more than one plot. The Point Selection Stand Density Summary Window

appears with atable similar to Table 12. This procedure may be repeated a number of times.
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Table 12. Single point selection table for aplot in the fiaresel theme.

R R Sk Sk Sk R S S Sk S kR S S S kR kR kS kS S S R Sk kS Sk Sk kS S S Sk S S S R Sk Sk S S Sk S S S S R S S R S S kS T

The species stand table for FIA plot 260502103000463 reports the nunber

of live growi ng stock trees per acre by dbh classes. This plot

represents 1400 acres. The plot has a 270 degree aspect and

a 2 percent slope. Aspen is the current forest type at

an age of 43 years. State is the current owner.

The current |and use class is Tinberland.

Dbh class 40 represents trees greater than or equal to 39 inches dianeter

at breast height.

EEE R R R EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEREEEEEEEEEEREREEEREREREREREREREREEEEEEEEEEEEREEES
DBH BF TAM BS YB PB QA TOTr

2 240 30 60 0 0 0 330

4 60 30 60 30 0 0 180

6 20 78 17 0 0 0 115

8 0 0 0 0 13 0 13

10 O 0 0 0 0 24 32

TOr 320 138 137 30 13 24 670
EEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEESEEEEEREEEEEEEEEEEEEEEEEEREREEREEEREEEREEEEEEEEEEEEEEES
Total basal area: 65 square ft/acre. Average volune: 680 cubic ft/acre.

Volume is for live growing stock trees in the 6 inch dbh class or |arger.

Basal area is for live growing stock trees in all dbh classes.
EEE R R R EEEEEEEEEEEEEEEEEEEREEEEEEREEEEEEEEREEEEEEEEEEEEEEEEEEREEEEEREREREREEEEEEEEEEEEEEES

OO(I)OOOOE

Code Speci es Code Speci es Code Speci es

EEE R R R R EEEEEEEEEEEEEEEEEEREEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREREEEEEEEEEEEEEEES
BF Bal sam fir TAM Tamar ack (native) BS Bl ack spruce

RM  Red napl e YB  Yellow birch PB  Paper birch

QA Quaki ng aspen TOT Total

EEE R R R EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEREEEEEEEEEEEEREEEREEEREREREEEEEEEEEEEEEEES

11. To quit the model, choose Close Project from the File menu (make the project window
active). Or, choose Exit from the File menu. The second method closes the model and the

ArcView application.

Example 2: This exercise involves selecting plots in areas corresponding to polygons having
specifically chosen attributes or item values within an ancillary coverage or shapefile. An
ancillary polygon theme such as a soil coverage is required for this exercise. The ancillary

theme should exist in the latitude-longitude coordinate system using decimal degrees.

1. Start the program by double clicking the FIAMODEL icon. If the model is still running, start
over by choosing Show Boundary in the Background menu. A message box pops up
requiring a Current Land Use Class Selection. Any further reselections will be from the
chosen land use class, which should be timberland for this exercise. A view document

window appears with the state boundary theme.

2. Plotswill be selected based upon polygon theme attributes. Select E to display the FIA
Plot Reselect by Polygon Attributes dialog. Select the ancillary polygon theme with the
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Choose Polygon Theme button. After you choose the polygon theme, the Polygon Select
Type choice box is enabled. Choose New from the choice box. After choosing the Polygon
Select Type, pick a field from the Field Select choice box. Next, the Field Value Select
window pops up. Select a field value of interest. Polygons with the chosen attribute are
selected and their corresponding areas will be used to select FIA plots. The ancillary polygon
theme and selected polygons can be displayed by clicking the visibility check box next to the
ancillary polygon name in the table of contents. The selected polygons are highlighted in
yellow. Choose the Polygon Select Type choice box and select another field and value; this
can be done any number of times. Complete the selection process and choose New in the
FIA Select Type choice box. The wholeare theme is created and displayed. The figure
below shows FIA plots that were selected in the Upper Peninsula of Michigan based upon
soil attributes from an ARC/INFO polygon coverage.
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3. Tables can be derived and displayed for these plots as in the previous exercise. In addition,
this selection of plots can be manipulated even further with any of the previously mentioned

selection dialogs and tool.



V1. Troubleshooting

A. Problems Starting the M odel
The following message may occur at start-up:

£ Warmning i

The program iz already running or was exited adverzely. |f the
model waz already rinning, then close the initial model after thiz

® one automatically shuts down, Othenwize, emars will occur. 1F
the model was previouzly exited adwverzely, then rn the model
again. |t zhould startup comectly upan the nest rn,

If this message occurs, refer to 1V. Shutdown. If a message occurs at start-up asking for the
location of a theme or a database, then select Cancel All. The model should continue the

start-up and run correctly. Several unlikely scenarios could cause this.

B. Problems Running the M odel
If the model issues unexpected error messages, then choose Exit from the File menu. This
will shut down the model and ArcView, which is an extra precaution. Start the model again.
A message similar to the following one may occur when displaying an output table:

#! Awenue Error: "Fia.GenPlotSummary' ;

@ Aln] Mil object dogs not recoghize request Wiike

Help l

This means that the model cannot write over an existing output table (e.g., plotsum.txt) that

was previously saved in the output directory. The table could be open in another program
such as atext editor. Either rename the existing output table or close the existing table in the
other program. This will allow the model to save the current output table next time. If the
previous output table still exists with the same name, the current output table will overwrite
it.
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If display problems occur, video display may need adjustment or the video memory may need
an upgrade. Titles and messages may appear truncated. Fix this problem by adjusting the
font size in the Control Panel of the operating system. If unusua events like the
disappearance of menus or button bars occurs or the appearance of “ghosts’ of previously
closed windows stays on the screen, then video memory is insufficient. This problem can be

solved by adding sufficient video memory.

VIlI. FIAMODEL Variable Formulas and Conditions

A. FIAMODEL Data

FIAMODEL estimates current volume, annual growth, annual mortality, annual net growth,
annual removal, annual net change, and average number of trees/acre for growing-stock (not
al live trees, rough trees, etc.). The formulas for estimating these variables on a per tree
basis are provided below. These formulas and the variables used in the formulas were taken
from The Eastwide Forest Inventory Data Base: Users Manual (Hansen et al. 1992). Keep in
mind that more specific selections will require more selection parameters. For example, only
plots on forest industry land are included in the calculations if forest industry is the only
ownership type chosen in the FIA Plot Reselect by FIA Attributesdialog. The formulas for
the average volume and average basal area of all selected plots are also presented below.

These variables are displayed in the Stand Density Summary window.

The final formula is used to estimate sampling errors associated with the reported volumes
(volume, net growth, and removal). Errors are reported in the General Plot Summary
window. This formula is a modified version of the formula commonly provided with the
published summary bulletins (e.g., Thompson and Sheffield 1997). In this model, sampling
errors for selected plots are estimated using unit, sampling errors provided in published
bulletins. Usually, several units cover asingle state. The sampling error for selected plotsin
each unit is weighted by the volume selected in the unit in relation to the volume selected in
al units. This formula does not work with negative net growth values (volume and removal
will always be positive or 0). Therefore, the model uses the absolute value of any negative

net growth value when calculating sampling error for net growth. This can result in a poor
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estimate of the standard error if many plots have negative net growth. However, few plots
will ever have negative net growth. Remember that this formula provides an estimate based

on available information.

Positional accuracy of plots is dependent upon many factors. Locations of plots in many
older inventories were not acquired with global positioning system units and inherently have
error. Even locations of plots in more recent inventories are adjusted so that the true
locations are not revealed. Each state has their own way of atering plot locations and the
user is advised to contact FIA officias in the state of interest for further details on positional
accuracy. Plot locations, expressed in decimal degrees, are in the latitude-longitude

coordinate system.

The model also reports the acreage represented by the plots. It is important to note that this
acreage is derived from the expacr (Hansen et al. 1992) variable. Expacr is the area
expansion factor representing the number of acres that the plot represents for calculating
areas for variables like ownership and cover type. Note: It is not correct to use the acreage in
the output tables to derive other statistics associated with the forest variables. For example,
volume/acre cannot be correctly calculated by dividing the current volume with any acreage
indicated in the General Plot Summary Window. A different expansion factor, expvol
(Hansen et. a 1992), is used with current volume calculations. In another example,
multiplying average trees/acre by any acreage indicated in the Stand Density Summary

Window does not correctly represent the total number of trees.

Formulas and Conditions

Current Volume of Growing-Stock (singletree):
Selection Parameters:
Tree statusislive.
Tree classis growing-stock.
Formula:
current volume = netcfvl * volfac * expvol



Annual Net Growth of Growing-Stock (singletree):
Selection Parameters:
Tree statusislive.
Tree classis growing-stock.
Formula:
annual net growth = netcfgr * volfac * expgro

Annual Mortality of Growing-Stock (singletree):
Selection Parameters:
Tree classis growing-stock.
Formula:
annual mortality = netcfvl * mortfac * expmor

Annual Removal of Growing-Stock (singletree):
Selection Parameters:
Tree classis growing-stock.
Formula:
annual removal = netcfvl * remvfac * exprem

Number of Growing-Stock Trees/ Acre(singletree):
Selection Parameters:
Tree statusislive.
Tree classis growing-stock.
Formula:
average number of trees/ acre = volfac * expvol

Annual Growth of Growing-Stock:
Formula (calculated from previous variables):

annual growth = annual net growth + annual mortality

Annual Net Change of Growing-Stock :
Formula (calculated from previous variables):

annual net change = annual net growth —annual removal

Average Volume of Growing-Stock (all plotsweighted by area expansion factor):

Selection Parameters:
Tree statusislive.
Tree classis growing-stock.

Formula:
#plots #plots

averagevolume= ) current volume / > expvol;
i=1 i=1



Average Basal Area (all plotsweighted by area expansion factor):
Selection Parameters:
Tree statusislive.
Tree classis growing-stock.

Formula:
#plots #treesn #plots
averagebasal area=( Y > Odbhcuri? Ovolfac /576) / ) expvol;
h i=1 i=1

Sampling Error:

i=totdl sdectedunits njt, sampling error\/total volumeof unit; . Selected volumeof unit,
= \/selected volumeof unit, selected volumeof all units

sampling error =
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