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General Information
Copyright
The computer program called TIGER for Woodlands and CompartmentsTM and all of its variants and this manual, the manuals for other variants, and the manual for all states are copyrighted by CWM Software, L.L.C.  TIGER for Woodlands and Compartments and this manual have been adapted from Iowa TIGER and the Iowa TIGER Manual by Carl Mize and Joe Colletti, Department of Natural Resource Ecology and Management, Iowa State University, Ames, IA.  Those portions of this manual that were written specifically for the TIGER for Woodlands and Compartments manual are copyrighted by CWM Software, L.L.C., as is the entire TIGER for Woodlands and Compartments program, which has been extensively modified and rewritten in RealBasicTM from the Iowa TIGER program which was written in VisualBasicTM. 
The license agreement, which must be accepted for any variant of TIGER for Woodlands and Compartments to run on your computer, explains your rights and responsibilities as all TIGER for Woodland and Compartments users.

Copyright © 2008 - 2013 by CWM Software, L.LC.

Limitation of Liability

Neither CWM Software nor anyone involved in the creation, production, or delivery to you, shall be liable to you for any damages, such as lost profits, lost savings, or other incidental or consequential damages arising out of your use or inability to use the program (all variants of TIGER for Woodlands and Compartments) or the breach of any warranty.  Some states do not allow the limitation or exclusion of incidental or consequential damages, so the above limitation may not apply to you.

Suggestions
If you have suggestions or comments about TIGER for Woodlands and Compartments, please contact CWMProgrammers@yahoo.com or CWM Software, c/o Jeremy Mize,    2503 H Avenue, Williamsburg, IA 52361.
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INTRODUCTION

TIGER for Woodlands and Compartments (TIGER is short for Timber Inventory, Growth and Economic Review) is a tool to help analyze forest inventory data and simulate forest management of woodlands in 20 midwestern to northeastern states (CT, DE, IA, IL, IN, MA, MD, ME, MI, MN, MO, NH, NJ, NY, OH, PA, RI, WV, VT, WI).  There is a manual for each state and a manual covering all states for which TIGER WC (short for TIGER for Woodlands and Compartments) has been developed (CWM Software, 2012). 

This manual is for the Missouri Variant of TIGER WC.  It was developed from the manual for all states mentioned above and information specific to this state/variant.  It is considerably shorter than the all states manual but at least touches on most subjects covered in the all states manual.  Actually, you can read this manual as an introduction to TIGER WC and use the manual for all states as a reference manual that will often give you more detailed information than this manual.
TIGER WC analyzes traditional forest inventory data collected to develop a basic management plan and simulate forest growth and yield and thinning of the forest.  It also can process what is called a 100% inventory in which all trees that meet some criteria, such as marked for removal or a tree in a special inventory, such as a walnut only inventory, are measured.
The organization of this manual is similar to the all states manual, except it starts with information about Missouri that is not presented in the all states manual.  After that follows an abbreviated version of the all states manual.  It contains most of the basic information with considerable less elaboration.  You can use this for a quick intro to i) collecting inventory data, ii) running TIGER WC, iii) how TIGER WC analyzes the data, iv) the growth model used to estimate the condition of the stand in 20 years, v) limitations of TIGER WC, and more. 
INFORMATION JUST FOR MISSOURI
One of the most important items for you as a TIGER WC user is a list of the species that TIGER WC uses for the state.  The list of species is different for every state.  Neighboring states are similar but at least slightly different.  There are 45 named species on the list plus five that you can name as you please (Table 1).

Table 1.  The Missouri species list used by TIGER for Woodlands and Compartments, containing the full name, USFS code, the national plant list code, the NED/SIPS code, and the TIGER abbreviation for each species.  Any one of them can be used for entering data into TIGER WC. 


#
Species
USFS
National
TIGER



name
code
plant code
code

1
American basswood
951
TIAM
ABa


2
American elm
972
ULAM
AmE


3
American sycamore
731
PLOC
AmS


4
Bitternut hickory
402
CACO15
BiH


5
Black cherry
762
PRSE2
BlC


6
Black hickory
408
CATE9
BlH


7
Black locust
901
ROPS
BlL


8
Black oak
837
QUVE
BlO


9
Black walnut
602
JUNI
BWa


10
Black willow
922
SANI
BWi


11
Blackgum
693
NYSY
Blg


12
Blackjack oak
824
QUMA3
BJO


13
Boxelder
313
ACNE2
Box


14
Bur oak
823
QUMA2
BuO


15
Chinkapin oak
826
QUMU
CpO


16
Eastern cottonwood
742
PODE3
EaC


17
Eastern redcedar
68
JUVI
ERC


18
Green ash
544
FRPE
GrA


19
Hackberry
462
CEOC
Hac


20
Honeylocust
552
GLTR
Hon


21
Mockernut hickory
409
CAAL27
MoH


22
Northern red oak
833
QURU
NRO


23
Osage-orange
641
MAPO
OsO


24
Pecan
404
CAIL2
Pec


25
Pignut hickory
403
CAGL8
PiH


26
Pin oak
830
QUPA2
PiO


27
Post oak
835
QUST
PoO


28
Red maple
316
ACRU
Rma


29
Red mulberry
682
MORU2
RMu


30
River birch
373
BENI
RiB


31
Sassafras
931
SAAL5
Sas


32
Scarlet oak
806
QUCO2
ScO


33
Shagbark hickory
407
CAOV2
SaH


34
Shellbark hickory
405
CALA21
SeH


35
Shingle oak
817
QUIM
SiO


36
Shortleaf pine
110
PIEC2
ShP


37
Shumard oak
834
QUSH
ShO


38
Silver maple
317
ACSA2
SiM


39
Slippery elm
975
ULRU
SlE


40
Southern red oak
812
QUFA
SRO


41
Sugar maple
318
ACSA3
SuM


42
Swamp white oak
804
QUBI
SWO


43
White ash
541
FRAM2
WhA


44
White oak
802
QUAL
WhO


45
Yellow-poplar
621
LITU
YeP


46
Other 1
9991
OTHR1
Ot1


47
Other 2
9992
OTHR2
Ot2


48
Other 3
9993
OTHR3
Ot3


49
Other 4
9994
OTHR4
Ot4


50
Other 5
9995
OTHR5
Ot5

The next page is a data form for recording information for a specific inventory. Next comes a page with a data sheet that can be used for collecting plot or tree data.  It has columns for all the characteristics that TIGER WC accepts.  If you don’t use a particular characteristic, skip its column. The page that follows contains a list of the species for the state and their codes that can easily be printed and taken to the field.  After the page with the species list is a page that contains a list of the codes used for entering various tree characteristics.  It would be useful to copy the last two pages for use in the field.

Missouri TIGER for Woodlands and Compartments Tract Sheet

Woodland Name: ______________________________________________

Compartment Name: __________________________________________

Crew names: ________________________   Year sampled: ___________ 

Size of sampled area:  ________ acres
         Average age of trees:  ______ years

Site index species: _________   Site index:___________

Indicate if these will be recorded:


Pulp height
Y
N
Tree class
Y
N
Crown ratio
Y
N


  8’ bolt or total height
Trees to be thinned
Y
N
Percentage cull
Y
N


Sawlog height
Y
N  
Future sawlog height
Y
N
Total height
Y
N


Veneer height
Y
N
Future veneer height
Y
N

Type of sampling: Point  (BAF ___)
    One area:(plot size__ Ac)  Two areas:(plot sizes__ &  __Ac, Min DBH outer ____ In)

Stumpage rates ($ per cord (pulp) and thousand board feet (sawlog and veneer))


  Pulp
Saw
Ven
 Pulp
Saw
Ven

  1 - American basswood
____  ____  ____
26 - Pin oak
____  ____  ____

  2 - American elm
____  ____  ____
27 - Post oak
____  ____  ____

  3 - American sycamore
____  ____  ____
28 - Red maple
____  ____  ____

  4 - Bitternut hickory
____  ____  ____
29 - Red mulberry
____  ____  ____

  5 - Black cherry
____  ____  ____
30 - River birch
____  ____  ____

  6 - Black hickory
____ ____   ____
31 - Sassafras
____  ____  ____

  7 - Black locust
____  ____  ____
32 - Scarlet oak
____  ____  ____

  8 - Black oak
____  ____  ____
33 - Shagbark hickory
____  ____  ____

  9 - Black walnut
____  ____  ____
34 - Shellbark hickory
____  ____  ____

10 - Black willow
____  ____  ____
35 - Shingle oak
____  ____  ____

11 - Blackgum
____  ____  ____
36 - Shortleaf pine
____  ____  ____

12 - Blackjack oak
____  ____  ____
37 - Shumard oak
____  ____  ____

13 - Boxelder
____  ____  ____
38 - Silver maple
____  ____  ____

14 - Bur oak
____  ____  ____
39 - Slippery elm
____  ____  ____

15 - Chinkapin oak
____  ____  ____
40 - Southern red oak
____  ____  ___

16 - Eastern cottonwood
____  ____  ____
41 - Sugar maple
____  ____  ____

17 - Eastern redcedar
____  ____  ____
42 - Swamp white oak
___  ____  ____

18 - Green ash
____  ____  ____
43 - White ash
____  ____  ____

19 - Hackberry
____  ____  ____
44 - White oak
____  ____  ____

20 - Honeylocust
____  ____  ____
45 - Yellow-poplar
____  ____  ____

21 - Mockernut hickory
y____  ____  ____
46 - Other 1
____  ____  ____

22 - Northern red oak
____  ____  ____
47 - Other 2
____  ____  ____

23 - Osage-orange
____  ____  ____
48 - Other 3
____  ____  ____

24 - Pecan
____  ____  ____
49 - Other 4
____  ____  ____

25 - Pignut hickory
____  ____  ____
50 - Other 5
____  ____  ____

Names of “Other species”

Other 1 ____________   Other 2______________  Other 3 __________

Other 4 ____________   Other 5______________

 Missouri TIGER for Woodlands and Compartments Plot Sheet

Survey Name __________________________________Plot # _______   Date _____/_____/_____

GPS location ______________________________________________________________________

	#
	Sp

Code
	DBH
	Pulp Ht

(bolt - total)
	Sawlog 

Height

(logs)
	Veneer

Height

(logs)
	Tree

class
	Thin

code
	Future

Sawlog 

Height

(logs)
	Future

Veneer

Height

(logs)
	Crown

ratio
	%

cull
	Total

Ht
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Species used by Missouri TIGER WC.  The full name, the abbreviated name, the FIA number, and the FIA code for each species.  Any one of them can be used for entering data into TIGER WC.


#
Species
USFS
National
TIGER



name
code
plant code
code


1
American basswood
951
TIAM
ABa


2
American elm
972
ULAM
AmE


3
American sycamore
731
PLOC
AmS


4
Bitternut hickory
402
CACO15
BiH


5
Black cherry
762
PRSE2
BlC


6
Black hickory
408
CATE9
BlH


7
Black locust
901
ROPS
BlL


8
Black oak
837
QUVE
BlO


9
Black walnut
602
JUNI
BWa


10
Black willow
922
SANI
BWi


11
Blackgum
693
NYSY
Blg


12
Blackjack oak
824
QUMA3
BJO


13
Boxelder
313
ACNE2
Box


14
Bur oak
823
QUMA2
BuO


15
Chinkapin oak
826
QUMU
CpO


16
Eastern cottonwood
742
PODE3
EaC


17
Eastern redcedar
68
JUVI
ERC


18
Green ash
544
FRPE
GrA


19
Hackberry
462
CEOC
Hac


20
Honeylocust
552
GLTR
Hon


21
Mockernut hickory
409
CAAL27
MoH


22
Northern red oak
833
QURU
NRO


23
Osage-orange
641
MAPO
OsO


24
Pecan
404
CAIL2
Pec


25
Pignut hickory
403
CAGL8
PiH


26
Pin oak
830
QUPA2
PiO


27
Post oak
835
QUST
PoO


28
Red maple
316
ACRU
Rma


29
Red mulberry
682
MORU2
RMu


30
River birch
373
BENI
RiB


31
Sassafras
931
SAAL5
Sas


32
Scarlet oak
806
QUCO2
ScO


33
Shagbark hickory
407
CAOV2
SaH


34
Shellbark hickory
405
CALA21
SeH


35
Shingle oak
817
QUIM
SiO


36
Shortleaf pine
110
PIEC2
ShP


37
Shumard oak
834
QUSH
ShO


38
Silver maple
317
ACSA2
SiM


39
Slippery elm
975
ULRU
SlE


40
Southern red oak
812
QUFA
SRO


41
Sugar maple
318
ACSA3
SuM


42
Swamp white oak
804
QUBI
SWO


43
White ash
541
FRAM2
WhA


44
White oak
802
QUAL
WhO


45
Yellow-poplar
621
LITU
YeP


46
Other 1
9991
OTHR1
Ot1


47
Other 2
9992
OTHR2
Ot2


48
Other 3
9993
OTHR3
Ot3


49
Other 4
9994
OTHR4
Ot4


50
Other 5
9995
OTHR5
Ot5

MISSOURI TIGER for Woodlands and Compartments

Inventory Information Sheet (Page 2)

Merchantable height for pulp is measured in bolts (8 ft) or to the nearest 10 feet, depending upon the volume table being used.  Merchantable height for sawtimber and veneer is measured to the nearest 0.5 logs (8 ft).


Thinning Code
Crown ratio code


Code 
Characteristic
Code
Crown Ratio (%)

0
Not to be removed
1
  1 to 10


1
To be removed
2 
11 to 20


3 
21 to 30


4 
31 to 40


5
41 to 50


6 
51 to 60



7
61 to 70


8
71 to 80


9 
81 to 90


10
91 to 100


USFS Tree Class Code
Illinois DNR Tree Class Code


Code 
Characteristics (Abbreviation)
Code 
Characteristics (Abbreviation)

1
Acceptable growing stock (AGS)
1
Good growing stock (Good, 5% cull)


2
Unacceptable growing stock (UGS)
2
Reserve growing stock (Res, 10% cull)


3
Cull (CUL)
3
Harvest stock (Harv, 25% cull)




4
Cull stock (Cull, 50% cull)

For the USFS system, AGS are trees of good form, quality, and species that would be satisfactory crop trees in the final stand or have the potential of yielding products in a future cut within 20 to 40 years.  UGS are trees that are salable for products, but because of form, defect, vigor, or species are not wanted in the stand.  Cull trees are not and never will be merchantable for products.

The Illinois DNR Tree Class system was developed to determine net volume on an individual tree basis.  Trees are individually evaluated on a set of thrift and defect characteristics and placed into one of four tree classifications: Class 1 (good growing stock assumed to have 5% cull), Class 2 (reserve stock assumed to have 10% cull), Class 3 (harvest stock assumed to have 25% cull), and Class 4 (cull stock assumed to have 50% defective). Average cull deductions for the various classes were determined over time by evaluating sawmill yields for trees with the associated growth and defect characteristics established for each class.  

THE REST OF THE MANUAL
As mentioned, the rest of the manual is an abbreviated version of the manual for all states (CWM Software, 2013).  It will introduce you to the use of TIGER WC, how to collect inventory data for use in the program, how data are analyzed, and more.  If you find something in this manual that interests you or creates a question, look for more information in the manual for all states.  Use the bold headings, such as COLLECTING INVENTORY DATA (shown below), in this manual to help you locate what interests you in the manual for all states.

COLLECTING INVENTORY DATA

TIGER WC accepts data from two types of inventory: a traditional one done to estimate volumes and other characteristics of a woodland and a 100% inventory done to estimate the volume of some component of a woodland for which all trees of interest are measured, such as a sale preparation cruise in which trees to be removed in a timber sale are marked for later removal.  Both types of inventory require similar, but not identical, information.

Actual tree measurements can be collected two ways.  Data can be written on paper forms for later entry into the computer or you can create a data file from a hand-held device that you would enter data into.  See the section titled “Inventory data – how to enter and change them” for more on both techniques.

For a traditional inventory, data are collected using either variable radius plots (point sampling) or fixed area plots (single or nested).  TIGER WC will accept up to 99 plots with up to 45 trees per plot.  

For a 100% inventory, TIGER WC accepts up 4,475 individual trees.  It assumes that they represent 100% of the trees in a stand that meet your measurement requirement, such as being a walnut.

In woodlands that can be divided into compartments with different species composition, tree size, stand density, and/or other characteristics, stratified sampling is often a more efficient sampling technique than simple random sampling (Avery and Burkhardt, 2002).  Although TIGER WC does not handle stratified sampling data, it can calculate the appropriate statistics for the data from each stratum (compartment), and you can combine them by using appropriate formulae (Avery and Burkhardt, 2002) or an easier way is to use TIGER for Stratified Sampling to analyze the data.  If you are not interested in combining the strata, it is not a concern.

Information needed about the tract

The TIGER for Woodlands and Compartments Tract Sheet and TIGER for Woodlands and Compartments Plot Sheet (in the first section of the manual) were prepared to organize the data required to run TIGER WC.  Also, the TIGER for Woodlands and Compartments Inventory Information Sheet lists the various codes needed for some characteristics (also in the first section).

The following information needs to be collected for each inventory.
- a name to identify the woodland (using 1 to 30 characters (letters, numbers, spaces and other symbols and NO commas)

- a name to identify the compartment, if the area is a compartment  (using 1 to 30 characters and NO commas).  If the entire woodland is being sampled, there are no compartments, so enter the woodland name or anything else. 

- the year in which the inventory was done

- the number of acres within the area being sampled (compartment or woodland, depending upon which you are sampling)

- the average age of the trees (just an estimate)

- the site index for one species (base age 50) on the area being sampled, if available.  Site index is a measure of productivity of a forest and is an estimate of the height of dominant and codominant trees at some age, usually 50 years.  When it is not known, enter a value of 0 and TIGER WC will use the average value for your state.
For a traditional inventory, you also need to record the type of plots that were used: 1) variable radius (prism), 2) a single fixed area, or 3) two nested, fixed area. 

TIGER WC recognizes 45 species by name, except for Rhode Island with 41 species, that can be incorporated into TIGER WC for an individual state.   There are five additional species initially called "other 1" through "other 5" that can be used to distinguish among other species found.  If you do not care to distinguish among other species, they can be all lumped into Other 1, but if you want to identify them, the names can be changed to specific species or groups of species.
Data to be collected on individual plots and for 100% inventories
For a traditional inventory of a woodland and compartment, record the plot number and other information as needed.  An optional plot characteristic that can be collected is the global positioning system (GPS) coordinates of the plot in UTM or latitude and longitude.  
For a 100% inventory there are no individual plots.  GPS coordinates are not entered as there is no plot, and GPS coordinates for each tree are not done. 

For each tree that is “in” a plot (for a traditional inventory) or is measured in a 100% inventory you must record the species and DBH as described below.

Species name.  Use the species number, its name, three letter abbreviation developed for TIGER WC, the US Forest Service (USFS) species number, or the USFS four + letter abbreviation for entering species names into TIGER WC.  For the northeastern states, you can also use the two or three letter abbreviation used by NED/SIPS.   The species list is on a previous page.
Diameter at Breast Height (DBH) in inches.  If you are interested in using TIGER WC to simulate the growth of the stand being inventoried, trees should be measured to the nearest 1 inch, preferably 0.1 inch.  

After recording the species and DBH of the tree, you must make at least one measurement of merchantable height, unless you are using the Connecticut local pulp volume table.  Either pulpwood height OR sawlog height must be estimated for each tree.
· Merchantable Height for pulpwood – measured in bolts, logs, and feet of merchantable pulp wood (rounded to the nearest 4 feet) and feet of total height (rounded to the nearest 10 feet), depending upon the volume table you want used to estimate pulpwood volume (Table 2).  To have a merchantable height for pulp (and sawtimber and veneer), a tree must have a DBH at least equal to the minimum set for the product and volume table (Table 3).  WHEN ESTIMATING HEIGHT IN BOLTS, LOGS, OR FEET, RECORD THE ENTIRE USABLE PORTION OF THE TREE THAT COULD BE USED FOR PULPWOOD, ASSUMING THAT ANY SAWLOG OR VENEER COULD ONLY BE SOLD AS PULP. 

Table 2.  Allowable measures of merchantable height for pulpwood by volume table.

  Used in Central and Lake States
Height measurement
Table 4, GO1 (1955), volume to 4 inch top
Total height to nearest 10 ft

Table 5, GO (1955), volume to 3 inch top 
Total height to nearest 10 ft

Table 6, GO (1955), volume to variable top
Log, bolt or ft (multiples of 8)

  Used in Northeastern States

NED system to estimate 

      cu ft volume  (Twery, et al., 2012)
Logs, bolts, or ft (multiples of 4)

Young's hardwood pulpwood volume


 table for Maine in cords (Bick, 2008)
Logs, bolts, or ft (multiples of 4)

Penn State (1994) equations to estimate

      cu ft volume (Turner, 1994)
Logs, bolts, or ft (multiples of 8)

Scott (1981) equations to estimate cu ft volume
Logs, bolts, or ft (multiples of 4)

     For Connecticut only

   Connecticut local knowledge rule
No height used (DBH only)

1 Gevorkiantz and Olsen (1955)

Table 3.  Minimum DBH (inches) required for a tree to contain pulpwood, sawtimber, and veneer by state.  These minimums can be changed in Options under the File menu.

Hardwood
Softwood


Pulp
Saw
Veneer
Pulp
Saw
Veneer

Central States

Illinois
5.5
11.5
13.5
3.5
11.5
13.5

Indiana
5.5
11.5
13.5
3.5
11.5
13.5

Iowa 
5.5
11.5
13.5
3.5
11.5
13.5

Missouri
5.5
11.5
13.5
3.5
8.0
13.5

Lake States

Michigan
5.5
10.5
13.5
3.5
8.5
11.5

Minnesota
5.5
10.5
13.5
3.5
8.5
11.5

Wisconsin
5.5
10.5
13.5
3.5
8.5
11.5

Northeast

Connecticut
5.5
11.5
13.5
3.5
11.5
13.5

Delaware
4.5
11.5
13.5
3.5
11.5
13.5

Maine
4.6
11.0
13.0
4.6
8.5
13.5

Maryland
4.5
11.5
13.5
3.5
11.5
13.5

Massachusetts
4.5
11.5
13.5
3.5
11.5
13.5

New Hampshire
4.6
11.0
13.0
4.6
8.5
13.5

New Jersey
4.5
11.5
13.5
3.5
11.5
13.5

New York
5.5
10.5
13.5
3.5
9.5
11.5

Ohio
4.5
11.5
13.5
3.5
11.5
13.5

Pennsylvania
4.5
11.5
13.5
3.5
11.5
13.5

Rhode Island
4.5
11.5
13.5
3.5
11.5
13.5

Vermont
4.6
11.0
13.0
4.6
8.5
13.5

West Virginia
4.5
11.5
13.5
3.5
11.5
13.5

  -
Merchantable height for sawlogs in 16-foot logs (and 12-foot logs in Indiana) to the nearest 0.5 log (or various heights with New Jersey Doyle).  Whether or not you are entering veneer height for trees, the sawlog height of a tree is the length of the stem that could be taken for sawtimber, ASSUMING THE ENTIRE USABLE PORTION OF THE TREE WERE USED FOR SAWTIMBER AND THAT NO VENEER WOULD BE TAKEN.  The tree shown in Figure 1 would be recorded as having a sawlog height of 1.5 logs and a veneer height of 0.5 logs.  The maximum sawlog height accepted by TIGER WC is 4 16-foot logs (or 5.5 12-foot logs for Indiana, or 60 ft for New Jersey Doyle).

[image: image2.png]-
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Figure 1.
Example of how to estimate pulpwood, sawlog, and veneer height of a tree with a DBH large enough to have sawtimber and veneer logs.  The tree above would have a pulpwood height of 4 8-foot bolts, a sawlog height of 1.5 16-foot logs (for the three 8-foot logs), and a veneer height of 0.5 16-foot logs.  If the volume table that you want used to estimate quantity of pulpwood uses total height as its measure of height, then enter the total height.

For a traditional inventory any of the following eight items also can be collected on each tree, depending upon the type of information desired and your capability to estimate them.  These characteristics are referred to as optional characteristics as their measurement is optional.
1.
Merchantable height for veneer in 16-foot logs (or 12-foot logs for Indiana) to the nearest 0.5 log (or various height with New Jersey Doyle).  Record the value in decimal form, e.g., 1-1/2 logs is 1.5 logs.  

2.
Tree class:  TIGER WC works with three types of tree classes: the USFS system described in Sanders (1977), the system used by the Illinois DNR, and a system that you can create.

3.
Thinning status:  No (the tree is not to be thinned) or Yes (the tree is to be thinned). Enter No as 0, No or N and Yes as 1, Yes, or Y.

4. 
Future sawlog height in 16-foot logs (or 12-foot logs for Indiana) to the nearest 0.5 log.  At this time, future sawlog and veneer height cannot be entered if the New Jersey Doyle system is used.
5.  Future veneer height in 16 foot logs (of 12 foot for Indiana) to the nearest 0.5 log.  

6.
Crown ratio using the codes listed in Table 4.  Enter a 1 to 10. 

7.
Percentage cull (0-100%) of the gross board foot volume of a tree that is defective.

8.
Total height in feet.

Table 4.  Crown ratio code for TIGER for Woodlands and Compartments


Code
Crown Ratio (%)


1
1 to 10


2 
11 to 20


3 
21 to 30


4 
31 to 40


5
41 to 50


6 
51 to 60


7
61 to 70


8
71 to 80


9 
81 to 90


10
91 to 100

For a 100% inventory, all of the characteristics described above can be measured.  However, trees to be thinned, future sawlog and veneer height, and crown ratio are not used when processing the tree data because i) thinning is not simulated, ii) present volume and weight of the trees are the only estimates made – no future volumes or weights, and iii) crown ratio is used by the growth model which is not used for 100% inventories.  But you can enter such values if you wish.

Maximum and minimum allowable values

TIGER WC has set certain maximum and minimum values that will be accepted for some characteristics.  Table 5 lists these limits.

Table 5.  Limits on values of certain data collected for TIGER for Woodlands and Compartments.

Minimum DBH – 1.0 inches 

Minimum DBH for a tree to produce pulpwood, sawlogs, or veneer logs – see Table 3

Maximum sawlog height - 4 16-foot logs (5-1/2 12-foot logs for Indiana and 60 feet if using New Jersey Doyle)

Maximum veneer height - 2 16-foot logs (3 12-foot logs for Indiana with 12-foot logs and 35 feet if using New Jersey Doyle)

Minimum total height - 10 ft

Maximum total height - 140 ft

Smallest basal area factor for sampling (BAF) – 4 sq. ft./ac
Smallest plot size for fixed area plots – 0.01 ac

Smallest plot size for smaller nested plots – 0.005 ac

Smallest plot size for larger nested plots – 0.02 ac

Minimum site index - 10 feet 
OPERATION OF TIGER FOR

WOODLANDS AND COMPARTMENTS

Using TIGER WC menus

After starting TIGER WC (see Appendix I for information on installing and starting the program on your computer), you will see what is referred to as the startup screen.  This screen can be accessed by clicking the tab labeled Start Up at the bottom of the window.

Before proceeding, you need to understand a few things about TIGER WC.  To process inventory data, you need to have entered inventory data or opened an inventory file.  The type of information that needs to be collected has been explained in the preceding section and how to enter that data will be explained in the next subsection.  If you want TIGER WC to estimate the value of pulpwood, sawtimber and veneer, you also need to enter stumpage rates, the value per cord or ton of pulpwood and per thousand board feet or ton of sawtimber and veneer, which is described later in this section. 

Additionally, as you work with TIGER WC, the screen display will change considerably.  The screen that appears when you start TIGER WC will allow you to move among windows for entering data, entering stumpage rates, and preparing to analyze data.  When you indicate that you want to analyze the data, the window that initially appeared will disappear and a set of windows that contains the results of the data analysis and a window for calculating diameter distributions will appear.  Similarly, if you initiate an economic analysis, the results windows will disappear, and a window for doing the economic analysis will appear.  To go from the economic analysis window to the results window, you need to click ‘Close’ on the economics window.  To leave the results window, click ‘Return to analysis prep’ on the results windows, and to return to the windows for data and stumpage entry, click ‘Return to data section’ on the Analysis prep window.

File Menu:  The File menu is typical of most pull down menus labeled File.  You can start a new data file or stumpage file, open those types of files, close those files and various windows.  You can do a simple Save of opened inventory and stumpage files.  There is the typical Save As submenu for saving inventory data, stumpage rates, and various types of results, plus a data file that can be opened by the Forest Vegetation Simulator (FVS) and a file of plot averages for use by a GPS system.  The Print submenu allows you to print inventory data, stumpage values, and all results.  The Options submenu allows you to indicate many choices (defaults) you want to use when running TIGER WC.  Most important is indicating the variant (state) of TIGER WC you want to run.  If you change the state, the species list and other things will change.  Exit is the final selection, and it will result in TIGER WC quitting.

Note:  TIGER WC saves both inventory and stumpage files in a text (.TXT) format.  Thus, there is nothing that you can see, other than the names used to save files, that distinguishes inventory and stumpage files.

Inventory Data menu:  The Inventory Data menu allows you to start entering a new inventory data set; open, close, save, save as, and print an inventory data set; and work on the tree class for the inventory being entered.  

Stumpage Rates menu:  The Stumpage menu also allows you to start entering a new set of stumpage rates and open, close, save, save as, and print a set of stumpage rates. 
Volume Tables menu: The Volume Tables menu allows you to enter a board foot volume table for use in TIGER WC.  
All of the volume tables available to your state are listed in Table 6.  The volume tables used as default in all states are listed in Table 7.

Table 6.  Volume tables and systems used to estimate volume or weight for pulp, sawtimber, and veneer used by TIGER WC.

For pulp

  Used in Central and Lake States

Table 4, Gevorkiantz and Olson (1955)

Table 5, Gevorkiantz and Olson (1955)

Table 6, Gevorkiantz and Olsen (1955)

  Used in Northeastern States

NED system to estimate cubic foot volume (Twery et al, 2012)

Young's hardwood pulpwood volume tables for Maine (Bick, 2008)

Penn State equations to estimate cubic foot volume (Brian, 1994)

Scott (1981) equations to estimate cubic foot volume

  For Connecticut only

Connecticut local knowledge rule, based on DBH only

For Sawtimber and Veneer

  Used in Central and Lake States

Scribner, Gevorkiantz and Olson (1955), Table 1, 1 inch DBH classes

International ¼”, Gevorkiantz and Olson (1955), Table 2, 1 inch DBH classes

Doyle Rule used in  xxx, Unknown origin, 2 inch DBH class

  Used in Northeastern States

Doyle, Form Class 78, Mesavage and Girard (1956), 1 inch DBH classes

International ¼”, Form Class 78, Mesavage and Girard (1956), 1 inch DBH classes

International ¼”, Unknown origin, 2 inch DBH classes

International ¼”, Scott (1979), 1 inch DBH classes

   For Indiana only

Doyle, Beers (1973), 12 foot logs, 1 inch DBH classes

  For New Jersey only

      Doyle (New Jersey), New Jersey Forest Service, 1 inch DBH classes
Table 7.  Default volume tables for pulpwood, sawtimber, and veneer by state.


Pulp
Sawtimber
Veneer

Central States

Illinois
GO Table 6@
Doyle 78 MG
Doyle 78 MG

Indiana
GO Table 6
Doyle 78 MG
Doyle 78 MG

Iowa 
GO Table 6
Scribner 78 MG
Scribner 78 MG

Missouri
GO Table 6
International Unk
International Unk

Lake States

Michigan
GO Table 6
Scribner GO
Scribner GO

Minnesota
GO Table 6
Scribner GO
Scribner GO

Wisconsin
GO Table 6
Scribner GO
Scribner GO

Northeast

Connecticut
Conn. Local
International 78 MG
International 78 MG

Delaware
NED
International 78 MG
International 78 MG

Maine
NED
International 78 MG
International 78 MG

Maryland
Young
International 78 MG
International 78 MG

Massachusetts
NED
International 78 MG
International 78 MG

New Hampshire
Young
International 78 MG
International 78 MG

New Jersey
Scott
New Jersey Doyle
New Jersey Doyle

New York
Young
International 78 MG
International 78 MG

Ohio
Scott
International 78 MG
International 78 MG

Pennsylvania
Penn
International 78 MG
International 78 MG

Rhode Island
NED
International 78 MG
International 78 MG

Vermont
NED
International 78 MG
International 78 MG

West Virginia
Scott
Doyle 78 MG
Doyle 78 MG

   @ Conn. Local – Connecticut local knowledge pulp volume table; Doyle 78 MG – Doyle Form Class 78 by Mesavage and Girard (1946); GO Table 6 – Table 6 in Gevorkiantz and Olsen (1955); International 78 MG – International ¼” Rule by Mesavage and Girard (1946); International Unk - International ¼” Rule of unknown origin obtained from Hank Stelzer; NED – system used in NED (Twery, et al., 2012); New Jersey Doyle – a version of Doyle developed specifically for New Jersey and supplied by the New Jersey Forest Service; Penn – Penn State pulpwood (Turner, 1994); Scribner GO – Scribner Log Rule by Gevorkiantz and Olsen (1955); Scribner 78 – Scribner log rule by Mesavage and Girard (1946); Young – Young’s pulpwood volume tables for Maine (Bick, 2008)

Analysis menu: The Analysis menu allows you to analyze inventory data, develop diameter distributions and stocking guides, and print and save results, diameter distributions, and stocking guides.  

Economics menu:  The Economics menu allows you to do two types of basic economic analyses on the results for traditional inventories.  For 100% inventories no economic analyses can be done because there are no estimated future values upon which to base the analyses.  

Inventory data – how to enter and change them

There are two ways to enter inventory data into TIGER WC.  The first and the traditional way has been to enter general information about the inventory on the Inventory prep page and then enter tree data, one tree at a time, on the Inventory data page.  The second and the newest way starts the same in that you enter information about the inventory on the Inventory Prep page but instead of entering tree data on the Inventory data page, you direct TIGER WC to open a data file that you created that contains the tree data that was collected on an electronic device.  

The appearance of the data entry window that you will see after clicking the ‘Start entering plot data’ button or the ‘Open user data file’ button will depend upon the number of characteristics that you selected and whether you are entering a traditional inventory or a 100% inventory.  

You can use the Tab key to move from box to box.
Entry of electronically recorded data:

For users who use some sort of electronic device to record tree data, TIGER WC will read a data file that you can create which will save you the effort of entering data into the program one tree at a time.  As mentioned before, you will need to fill in the information on the Inventory prep page BEFORE opening your data file and this is initiated by indicating you want to start a new inventory.

Many hand-held devices can be used to collect the data that can be read into TIGER WC.  As devices are somewhat different in how they operate, we cannot explain what needs to be done with each device.  Instead we will describe the file that you need to make from the output file created by your device, and you can use that information to decide how you need to collect the information and what you need to do with the file created by your device.  See the All States manual for specific information.
Stumpage rates – how to enter and change them

Stumpage rates and inventory data sets are NOT CONNECTED.  You can work on either one independently of the other.  Stumpage rates are not saved with inventory data files.  Stumpage rates are saved in their own file.  You can create multiple stumpage rate files to reflect differences in stumpage for different conditions of trees.

Some species found on inventory plots have no commercial value.  For those species, simply record stumpage rates of $0.
Volume tables – how to enter and change them  

We incorporate any officially recognized tables in states where TIGER WC is used and use recommended tables for the rest.  You can add a volume table to estimate sawtimber and veneer volume. 

Processing a traditional inventory - how to do it  

After creating or opening an inventory data set for a traditional inventory, you can start analyzing the data. On the window for indicating the specifics of the analysis is a box titled ‘Select a management action’.  In that box there are buttons to indicate whether or not a thin should be simulated and if so, what type of thin.  Table 8 shows the types of thins that TIGER WC will simulate.
Table 8.  Types of thinnings simulated by TIGER for Woodlands and Compartments 

1.
removal of all trees above a certain DBH for each species

2.
removal of all trees below a certain DBH for each species

3.
removal of all trees of certain species (up to 10 species)

4.
removal of all trees in the tree classes you select, which can only be done when tree class was recorded during the inventory.

5.
removal of individual trees that were indicated for thinning , which can only be done when you indicated trees to be thinned for doing the inventory,

6. 
removal of trees to achieve a user-specified basal area per acre

TIGER WC will show the results for the initial condition of the stand and for the stand 5, 10, 15, and 20 years later, thinned or unthinned.  Aside from developing diameter distributions, TIGER WC can display how your stand tracks on stocking guides.  You can select from among various guides. TIGER will not recommend which one you use so you need to know enough about stocking guides to select the appropriate one.  TIGER creates stocking guides for upland oak (Gingrich, 1971), northern hardwoods (Leak et al., 1969), bottomland hardwoods (Larsen et al., 2010), Allegheny hardwoods (Roach, 1977), and the three stocking guides in FIBER (Solomon, et al. 1987).
If tree class (an optional measurement) was entered, TIGER WC will also analyze the trees by separating them into classes and calculate characteristics of the trees in each class for their condition at the time of measurement.  It will not do this for estimated conditions in the future.

 Processing a 100% inventory - how to do it  

All 100% inventories are analyzed similar to traditional inventories, which were discussed in the previous subsection, with some differences.  The results are only for the present condition.  No growth projection is done.  There are no confidence intervals as, at least in theory, 100% of the trees were measured.  Diameter distributions can be made, but results will not be shown on stocking guides.
Economic analyses - how to do them  
After an analysis by years has been done, assuming at least pulp or sawtimber values were calculated, TIGER WC will do economic analyses, which are discussed in detail in the section titled “ECONOMIC ANALYSES DONE BY TIGER for Woodlands and Compartments.”  TIGER WC does two types of economic analyses, referred to as “type 1” and “type 2”, which can be initiated under the Economics/Do analysis 1 or Do analysis 2 submenus.

Economic Analysis Type 1: The first type of analysis, referred to as economic analysis 1, is a simple analysis.  In this analysis the compound rate of return (ROR) of the products that were estimated, which could be pulpwood, sawtimber, veneer, and whole and residual stand biomass (whole stand biomass is the weight of all trees assuming they were completely used for biomass and residual stand biomass is the weight of the tops of all merchantable trees plus the weight of all nonmerchantable trees), will be estimated.  Also, the net present value (NPV) of the stand, based on the sum of the values of all products estimated, will be calculated.  
Economic Analysis Type 2: The second type of analysis, called economic analysis 2, is more detailed than analysis 1.  It estimates NPV and annual equivalent value (AEV) and requires that you enter the previously described information plus information on annual and one-time costs and incomes, if any. 

TIGER WC does no economic analysis of results for 100% inventories because the results are only for the initial condition of the stand and not the condition over time.

Setting options (defaults)

Many programs allow you to set what are called default values, values that the program will use when it starts up, such as choosing a particular font in a word processor.  The main characteristic that you can change is the state.  As mentioned previously, the default volume tables that TIGER WC uses for each state are listed in Table 7.  If you want to use the tables listed for your state, you do not need to do anything, but if you prefer another table, it is easy to change permanently.  You can also 1) indicate board foot adjustments by species, 2) assign a tree class, 3) set some economic values, 4) define how DBH class limits are set, 5) assign different minimum DBHs for products, 6) enter permanent names for the other species,  7) define limits for DBH classes for estimating sawtimber and veneer volume from volume tables,  8) indicate whether total volume/weight of pulp, sawtimber, and veneer by species should be saved and whether per acre and total biomass weight by species should be saved, 9) indicate if the results that are saved in a file should be saved in a format similar to the way results are shown on the screen or in a comma delimited file, 10) indicate tree characteristics that you usually measure, 11) set the minimum DBHs for conifers and hardwoods for pulp, sawtimber, and veneer, 12) set the probability level for confidence intervals (68, 90 and 95%), 13) indicate if a ‘Repeat tree’ button should be used for multiple trees in a plot that are identical, 14) indicate if a plot identifier will be entered, 15) indicate whether there should be a default for tree class when it is to be entered, and 16) indicate if species in saved files is presented as common name or USFS number..  Use Options under the File menu and follow the instructions to set various defaults in TIGER WC.

HOW TIGER FOR WOODLANDS AND COMPARTMENTS ESTIMATES PER ACRE CHARACTERISTICS 

The first thing done to estimate per acre characteristics is estimate the number of trees per acre each tree represents, which depends upon the type of sampling that was done.  Then various measures of volume (cord, ton, and board foot) that can be obtained from each tree are estimated.  

To estimate the cord volume of trees that can yield pulpwood using a volume table that requires DBH and pulpwood height, the DBH and height are used to look up the pulpwood volume in the volume table selected for the inventory.  When a set of equations is used to estimate cord volume, the DBH and pulpwood height of a tree are used to estimate its pulpwood volume by using the equations associated with the pulpwood volume estimation system selected for the inventory.  If a sawlog is to be removed from the stem, the cord volume of the sawlog is estimated and subtracted from the volume of the tree based on its pulpwood height.

When a set of equations is used to estimate cubic-foot volume, the volume is converted to cords by dividing by a user-supplied estimate of the cubic feet per cord for the other systems. 

For the Connecticut local knowledge volume table, the DBH is used to look up the volume of a tree unless the DBH is greater than 18”.  For larger trees an equation developed by CWM Software is used to estimate the volume.  
To estimate the weight of pulpwood in each tree, the estimated number of cords of pulpwood in a tree is divided by a user-specified value of tons per cord to estimate the weight.

For trees that are sawtimber sized, TIGER WC uses the DBH and sawlog height and, if entered, veneer height of each tree to estimate the tree’s board foot volume as listed in whichever volume table you have selected or using the equations used to estimate board foot volume.  Veneer volume for a tree is estimated by using its DBH and veneer height to look up or estimate the board foot volume in the volume table used for veneer estimation.  Future veneer and sawtimber volumes are estimated by using estimates of the future DBH and future merchantable heights.  

When estimating sawtimber and veneer volumes, TIGER WC assumes 0% cull for all logs, which implies that there are no imperfections in any logs.  There are three ways to make adjustments for estimates of sawtimber volume built into TIGER WC.  

The total weight of the woodland or compartment for biomass and the residual weight of the woodland or compartment, excluding all merchantable logs, are estimated as the dry weight per acre for all species combined.  The estimate includes stump biomass which results in a slight overestimate of whole tree biomass unless a very low stump is left.  Residual weight (what would remain if all pulpwood, sawtimber, and veneer were removed) is estimated by subtracting the estimate of the weight of the merchantable portion of the stem from the estimated whole tree biomass.  Biomass by species can be estimated if you indicate it is to be done.
The dollar value of each tree is estimated by multiplying the various measures of quantity of each tree by the appropriate individual species stumpage values, except for biomass which is done for all species combined. 

After calculating the quantities of various products for individual trees, TIGER WC will estimate, depending upon what you selected, some or all of the following values:

For a traditional inventory -

1 - The dry weight per acre and its value for i) all trees and ii) nonmerchantable trees (trees with merchantable heights of 0) and the tops and remaining stem of all merchantable trees along with their respective standard errors; 

2 - The average pulpwood volume or weight and value per acre, sawtimber volume or weight and value per acre, and veneer volume or weight and value per acre for each species; 

3 - The average pulpwood volume or weight and value per acre, sawtimber volume or weight and value per acre, and average veneer volume or weight and value per acre, along with their respective standard errors; and

4 - The total value of pulpwood, sawtimber, and veneer and their respective standard errors. 

For a 100% inventory -

1 – The total dry weight and its value for i) all trees and ii) nonmerchantable trees (trees with merchantable heights of 0) and the tops of all merchantable trees; 

2 - The total pulpwood volume or weight and value, sawtimber volume or weight and value, and veneer volume or weight and value for each species; and

3 - The totals for pulpwood volume or weight and value, sawtimber volume or weight and value, veneer volume or weight and value, and total value (pulpwood plus sawtimber plus veneer).

For a traditional inventory, the results of the analysis of the initial condition of the compartment list a 68, 90, or 95% confidence interval for the quantity and value per acre for each product considered.  For 100% inventories no standard errors or confidence intervals are calculated as 100% of the trees were measured. 

HOW TIGER FOR WOODLANDS AND COMPARTMENTS ESTIMATES GROWTH AND MORTALITY 

TIGER WC uses the Central States growth model (Shifley, 1987; Miner et al., 1988 – version 3.0M (Feb. 1992)) for IA, IL, IN, and MO, the Lake States growth model (Belcher, 1982 – version 4/92) for MI, MN, and WI, and the Northeast growth model (Hilt and Teck, 1989 - version 3.10, 1992) for CT, DE, MA, MD, ME, NH, NJ, NY, OH, PA, RI, WV, VT) to estimate the growth of the measured trees.  The models are individual tree growth models that work in a manner similar to stand table projection.  They estimate the annual DBH growth and annual probability of mortality of each inventory tree yearly for 20 years.  The annual probability of mortality is used to adjust the number of trees per acre that each tree represents. 

HOW TIGER SIMULATES THINNING A WOODLAND

TIGER WC simulates six types of thinning (tree removal).  Simulation of five types is straight forward.  For thinning all trees above or below a user-specified, species-specific DBH limits, TIGER identifies the trees that would be removed based on the DBH limits and removes them from the trees used to estimate the volume and value of the woodland after thinning, and they are not considered to be in the plot when growth is simulated.  For thinning based on removing all i) of certain species or ii) of certain tree classes or iii) trees indicated for removal during the inventory, TIGER also identifies trees to be removed and does not use them to estimate characteristics of the thinned forest or for simulating growth.  For an explanation of how trees are selected for removal to thin to a specific basal area, see the all states manual.
ECONOMIC ANALYSES DONE BY TIGER 
FOR WOODLANDS AND COMPARTMENTS

TIGER WC does two basic economic analyses on thinned and unthinned simulations with data from a traditional inventory analyzed by years but does not do any economic analysis on traditional inventory analyzed by tree class and 100% inventory data, as neither one involves future values, only value of initial condition.  The first type of analysis, called economic analysis 1, is a simple one that estimates the rate of return (ROR) of the products being evaluated (pulpwood, sawlogs, veneer, and/or total stand and residue biomass) and Net Present Value (NPV) of the stand on a per acre basis based on the simulated value of the stand 5, 10, 15, and 20 years after measurement.  The second type of analysis, called economic analysis 2, is more detailed (complicated in terms of including other costs and incomes) and estimates NPV and annual equivalency value (AEV).  It takes into consideration additional possible expenses, such as taxes and insurance; one-time costs, such as fertilization or pruning; and other sources of incomes for the stand, such as hunting fees.

LIMITATIONS TO
TIGER FOR WOODLANDS AND COMPARTMENTS

TIGER WC has limitations that you should be aware of.  Probably the major limitation is associated with the growth models.  There are no perfect growth models.  Most models can estimate growth fairly accurately on average, but the error of estimation for an individual stand can be quite large.  While errors in estimated growth might be large, the differences in growth simulated for various thinning regimes should be smaller, allowing one to make comparisons among types of thins.  The growth model performs the best (most accurately) when used in stands with characteristics similar to the stands used to develop the model and when used with the species that were most common in the data set used to estimate the coefficients in the growth model.  The all states model presents information about this.
The primary limitation for inventory results is the assumption that the sample plots are randomly selected for simple and stratified samples.  Foresters often take systematic samples and analyze them as if they were randomly selected.  
For the economic analyses, the major limitations are i) the types of one-time and annual incomes and costs that are included, ii) the use of only one discount rate per analysis in computing the present net values, iii) lack of understanding of how to determine alternate rate of return (ARR) and properly adjust ARR to exclude inflation, and iv) the restricted after-tax analysis.  Given the ease of operating TIGER WC, the use of only one discount rate can be overcome by doing more analyses in which only the discount rate is changed.
For any questions concerning tax implications of your woodland consult a qualified authority.
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APPENDIX I

Installing TIGER for Woodlands and Compartments on your computer

To install TIGER WC on your computer, insert the CD that you were sent into your computer and click on the Setup icon, or after downloading the Installer program from the CWMSoftware website, click on the Setup icon.  

NOTE:  TIGER WC will create three small files during the registration and confirmation process.  The first file, named RegistrationTIGERWC20, will be written on the desktop and needs to be sent in to register the program and will be explained the first time you attempt to run the program.  The other two files will be written in a system folder and you generally can’t see them, like with software from other companies.  They are for registering the program on your computer.  

There is a copy of the manual for the program on the CD and the web site that has the set up program saved in Word format.  If you do not have Word, go to the following address and download WordViewer, a free piece of software that will allow you to read, copy and print Word documents. Copy the address into your web browser.
http://www.microsoft.com/downloads/details.aspx?FamilyID=3657ce88-7cfa-457a-9aec-f4f827f20cac&displaylang=en

APPENDIX II

The appendices of the all states manual

The first appendix in the all states manual is the same as the Appendix I in this manual.  There are six additional appendices in the all state manual.  The first one is titled “Volume tables built into TIGER for Woodlands and Compartments”.  It lists the volume tables built into TIGER WC and shows the equations for other systems used to estimate board foot and pulp volumes.  Appendix III is titled “Estimation of future merchantable height” and explains how sawtimber and veneer heights are allowed to increase over time.  Appendix IV is titled “Changes in TIGER for Woodlands and Compartments”, and it explains how TIGER WC has changed over the years.  Appendix V is titled “Saving TIGER data files for use by the Forest Vegetation Simulator”, and it describes how TIGER WC creates data files that can be read by the Forest Vegetation Simulator.  Appendix VI is titled “Simple Random Sampling Versus Stratified Random Sampling of Woodlands”, and it discusses simple and stratified random sampling and the reasons for using one or the other in a woodland.  
The last Appendix is titled “Inventory planning, statistics, field work, and TIGER for Woodlands and Compartments”.  It is oriented at the non-forester who is thinking about doing an inventory on his/her woodland.  It discusses inventory planning in some detail with some explanation of the role of statistics in inventory.  There is also a discussion on the field work involved with forest inventory. 
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