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ABSTRACT 

Proposed log and tree quality classification sys

tems for Douglas-fir in the Interior of British Columbia have 

been developed by the Vancouver Forest Products Laboratory. 

These systems can be used to predict log or tree quality from 

the measured external log or tree characteristics. 

The classification systems have been developed by 

an analytical procedure involving statistical and numerical 

techniques in five major steps: 

(1) The preliminary computation of field data. 

( 2) The statistical evaluation of field data. 

( 3) The interpretation of the statistical 
evaluation. 

(4) The preparation of quality classification 
systems. 

(5) The test of the developed systems. 

Each step is described in detail and sufficient 

information is presented to enable this procedure to be em

ployed in the development of similar systems for comparable 

species and end products. 
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RESUME 

De nouvelles methodes preconisees pour le classe

ment qualitatif des billes et des arbres sur pied de sapin 

de Douglas des forets de l' interieur de la Colombie-Britan

nique ont ete mises au point au laboratoire de Vancouver. 

Ces methodes peuvent servir a estimer la qualite du bois sur 

pied et du bois abattu d' apres la determination des parti

cularites externes des pieces. 

L' elaboration de ces classifications s' est faite 

selon une technique analytique comportant cinq importantes 

etapes d' ordre statistique ou numerique, a savoir: 

(1) la compilation preliminaire des donnees 
recueillies sur place; 

( 2) l' analyse statistique de ces memes donnees; 

( 3) l' interpretation de l' analyse statistique; 

(4) l' elaboration des methodes de classement 
d' apres la qualite; et 

(5) l' epreuve des methodes elaborees. 

Chaque etape fait l' objet d' un expose detaille, et 

la communication renferme suffisamment de renseignements 

pour permettre d' elaborer des methodes semblables a l' endroit 

d' essences et de produits analogues. 
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ANALYTICAL PROCEDURES FOR DEVELOPING LOG 
AND TREE QUALITY CLASSIFICATION SYSTEMS 

- by -

J. Csizmazia, J.A. McIntosh, C.F. McBride, and D.C. Gunn1 

INTRODUCTION 

The Vancouver Forest Products Laboratory has under

taken the development of log and tree quality classification 

systems for the major lumber species of the Interior of 

British Columbia. These systems relate the external log and 

tree characteristics to the value of the recovered lumber. 

An analytical procedure for developing these sys

tems was considered necessary to provide the most acceptable 

results. However, a literature survey indicated that, al

though several reports on quality classification systems 

developed by analytical methods were available for various 

species (Calvert, 1 9 60; Newport and O' Regan, 1 9 6 3; Yandle, 

1 9 60) very little information was provided on the individual 

steps involved in the development. Consequently it was 

necessary to develop a complete method for processing and 

analysing log and tree quality data, by the application of 

statistical and data processing techniques. 

The steps followed in the preparation of quality 

specifications for Interior of British Columbia Douglas-fir 

logs or trees being sawn into dimension lumber are outlined 

in this report. All data referred to are based on informa

tion collected in three of the important fir-producing regions 

of the interior of the province. 

IDepartment of Forestry of Canada, Forest Products Laboratory, 
Vancouver, B.C. 



The field information was obtained by a procedure 

specially developed for wood quality evaluation studies 

(Jackson et al., 1 9 6 3). This involved selecting and diagram

ming the sample trees, following them through all stages of 

felling, bucking, and transport to the sawmill; diagramming 

each log, following it through the sawmill and recording the 

grade and dimensions of each piece of lumber recovered. All 

information on each tree, log, and piece of lumber was recorded 

on prepared field sheets (Appendix 1). 

It is expected that this field procedure and the 

steps outlined can be followed for other species when adjust

ments are made to account for the differences between species. 

The objective of the study was to develop log and 

tree quality classification systems, relating exterior log 

and tree characteristics to the value of the recovered lumber. 

In achieving this objective, it was necessary to meet the 

following requirements (Ellersten and Lane, 1 95 3; Flick, 1 955; 

Newport et al., 1 95 9): 

(a) Express quality of the logs and/or trees by the 
value of the end-product. 

(b) Establish relationships between value and ex
ternal characteristics of the logs and/or trees. 

(c) Determine quality class specifications based on 
these relationships which will separate logs 
and/or trees into well-defined classes with dis
tinct average end-product values for each class. 

The terms quality and value are closely related and, 

for the purpose of this report, quality will have reference 

to the logs or trees, whereas value will have reference to 

the recovered lumber. 

STEPS OF THE PROCEDURE 

To determine the relationships between the exterior 

log and tree characteristics and the value of recovered lumber, 
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a systematic selection of the important factors influencing wood 

quality is necessary. The systematic selection of these vari

ables can be achieved by multiple regression analysis processed 

by electronic computers. The multiple regression analysis 

coupled with electronic computer technology is an efficient sta

tistical technique for finding the nature and degree of the rela

tionships between variables. To facilitate the data input format 

requirements of the regression computer program, the collected 

field information was transposed to punch cards. The transfer of 

the field data to punch cards also made possible other unit re

cord processing and electronic computations necessary in the 

study. 

The steps of the procedure of the data transfer, the 

statistical analyses and the derivation of the quality class sys

tems as outlined in the flow diagram (Figure 1) can be divided 

into five operations. 

STEPS OF THE ANALYSIS 

(1) Preliminary computation of field data. 
( 2) Statistical evaluation of the field data. 
( 3) Interpretation of the statistical evaluation. 
(4) Preparation of quality classification systems. 
(5) Test of the developed systems. 

(1) Preliminary Computation of Field Data 

Field information (Appendix 1) was punched on separate 

cards for each piece of lumber (Board card), each log (Log dimen

sion card) and each tree (Tree dimension card). Identification 

numbers (Jackson et al., 1 9 6 3) punched on each card made possible 

the assembly of complete logs and trees as desired. The informa

tion punched on the cards was sorted and printed for convenience 

and visual cheCking. 

The computation began with the calculation and printing 

of the lumber grade recovery for each log from the Board cards, 

using Program A (Appendix 2). This gave information on lumber 

grade recovery, lumber volume recovery and served as a check on 
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Field data 

, 
Punching field data 

Divisions on IBM cards 

---------- --
-----

I Board card : Log dimension card 

l Calculate lumber recovery Tree dimension card 
Program A 

I' !L-
Compute 
Log summary card 

1----- --------
Log detail card - -- -- -- -- -
Tree total card 

---------- - -
Programs B I & II 

l Edit log regression card Edit tree regression card 

2 
- ----

----- -- -----
Regression analyses Procedure same 

t for logs and trees 
-..--

Tabulate simple 

3 correlations 
Determine the order of 
variable importance 

t 
Sort and separate data 
at 5¢ and $5 
intervals, prepare 
frequency histogram 

4 t 
Determine class limits 
Sort data into classes 
Calculate class and interval 
statistics. Program D 

_t-.. 

T 
Prepare log and tree 
classification systems 

5 t 
Paper and field testing 

Figure 1. 

Flow chart. Procedure for developing log and tree quality 
classification systems. 
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the log scale deductions for individual logs. 

In the next step the Board cards were grouped into 

Log Summary cards by Program VI. The Log dimension cards and 

Log summary cards were used in Program VII to produce Log detail 

cards and Tree total cards (Appendix 2). 

Log and Tree Regression cards were then prepared and 

printed on IBM sheets by collating Log dimension cards with Log 

detail and Tree dimension cards with Tree total cards (Appendix 

3) • 

At this point all field information was on punch cards, 

printed on IBM sheets and ready for statistical evaluation. 

(2) Statistical Evaluation of the Field Data 

The multiple linear regression technique (Program C, 

(Appendix 2)) was used to determine the relationships between 

log and/or tree characteristics (independent variables) and 

quality (dependent variable) • 

At this time it is considered that log and/or tree 

quality can be expressed by a measure of either the value per 

unit of log or tree volume, or of unit volume of the recovered 

product. In the preliminary computations the value of log and 

tree was calculated by Programs BI and BII (Appendix 2) by 

applying the average market value of each grade of lumber to 

the lumber out-turn. The values were then expressed in three 

ways, as value per cubic foot of gross log or tree scale, value 

per cubic foot of net log or tree scale, and value per M fbm of 

log or tree green chain lumber tally. 

Preliminary regression analyses were calculated for 

14 independent variables for logs and 2 6  independent variables 

for trees on each of the above three dependent variables. These 

analyses showed that only 7 independent variables for logs and 

15 independent variables for trees had acceptable statistical 

correlation with log or tree quality (Appendix 3). Using only 

these variables, final regression analyses were computed for 
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sound and defective logs and trees for each of the three sample 

areas and for the three areas combined. In this report, de

fective logs are considered as those having log scale deductions, 

and defective trees as those containing one or more defective 

logs. 

( 3) Interpretation of the Statistical Evaluation 

It was expected that the regression analyses would 

show the nature of the relationships between independent and 

dependent variables, and would indicate that a set of regression 

equations composed of practical and statistically important 

independent variables could be obtained to predict quality 

adequately. 

However, the computed regression equations, although 

statistically significant, accounted for only a marginal por

tion of the total variance of the quality. Consequently the 

regression equations themselves could not be used directly for 

quality class predictions. However, the regression analyses 

did indicate the order of importance of the variables in re

lation to quality. Those variables having the h �ghest correla

tion in all combinations of sound, defective, and combined 

sound and defective logs, were used as the basis for further 

analysis. 

(4) Preparation of the Quality Classification Systems 

The log and tree regression data were sorted on the 

basis of value per cubic foot gross log scale, value per cubic 

foot net log scale, and value per M fbm of lumber output. The 

data were then grouped at 5¢ intervals for the cubic foot and 

$5 intervals for the M fbm values and the frequency of each of 

these groups was plotted as a histogram. The histogram of these 

distributions was examined for any change in the distribution 

pattern, suggesting possible quality class separations. 
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However, as illustrated by the value per M fbm histogram in 

Appendix 4, the frequency distribution followed the normal curve. 

Because of this and the small range in values, three quality 

classes were the maximum number considered practical. Therefore, 

the area under the histogram was divided into three equal sub

areas or divisions to represent the three quality classes, each 

class containing approximately one-third of the total number of 

logs (Appendix 4). 

However, for practical reasons it was not possible to 

adhere rigidly to these sub-areas because of the difficulty of 

splitting the value within the 5¢ and $5 intervals. Instead, 

the quality class boundaries were moved to the "frequency 

breaks" which gave approximately the desired sub-area divisions, 

with uniformly spaced average values (Appendix 4). 

Up to this point the analyses of the log and tree data 

followed the same pattern; although, as described in the sub

sequent paragraphs, different approaches were required for logs 

and for trees to complete the preparation of the quality class 

specifications. 

Logs. The log regression data were grouped into the three 

divisions and the averages of the log quality characteristics 

in each division were computed. These averages provided a 

working base upon which to develop the log quality class defini

tions (Appendix 5). The minimum or lower borders of the quality 

characteristics within the quality classes were determined, e.g., 

in Appendix 5, Class No. 1: " At least 12" top diameter". 

In case of extreme differences between these minima 

and the quality characteristic averages, the reason for the 

deviations was investigated and allowances or restrictions were 

established accordingly, e.g. Appendix 5, Class No. 1: "Scale 

deductions not to exceed 10%". 

Trees. Due to the greater variation and irregular distribution 

of the lumber output values within a tree as compared to a log, 
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additional statistics were necessary to provide adequate tree 

quality descriptions. At each 5¢ and $5 intervals the averages, 

standard deviations, maxima and minima of the tree variables 

were computed (Program D, Appendix 2). These statistics indi

cated that the increase, or decrease, of quality values did not 

always follow systematically the changes in quality characteris

tics, e.g., in general the value per unit volume increased with 

increasing D.B.H., but occasionally both small and very large 

D.B.H. trees deviated from the pattern. Therefore, the interval 

averages were adjusted by the standard deviations, or maxima and 

minima providing upper and lower limits in which the majority of 

these deviates would fall. These adjusted averages were curved 

over the 5¢ and $5 intervals, and curved estimates at each inter

val were tabulated. The previously established quality class 

boundaries were then applied to this tabulation to provide a tree 

quality classification system (Appendix 6) in which the quality 

of the tree can be determined by a comparison of the measured 

tree characteristics to the tabulated estimates. 

The application of this tree quality classification 

system can be demonstrated by the following example, and refer

ring to Appendix 6. 

The measured tree characteristics are: 

Measured Tree Characteristics 

D.B.H. (diameter at breast height) 18" 

Ht. (tree height) 90' 

Ht. 1st L.L. (Height to first 
live limb) 35' 

S.I. (site index) 70 

N.C.S. (number of clear sides on 
butt log) 3 

TOTAL 

Indication of Quality 
Classes (Appendix 6) 

3 

2 

1 

3 

1 

10 

Predicted quality class (10/5 = 2) is Class No. 2. 
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As illustrated in this example the value of the measured 

characteristic is compared to that in the table (Appendix 6) and 

the indicated quality class for that characteristic recorded, 

e.g., a D.B.H. of 18 inches indicates quality class No. 3, Ht. of 

90 feet indicates Class No. 2, etc. The arithmetical average of 

these indications will be the predicted quality class of the tree. 

The above tree quality classification system is flexi

ble; it incorporates five important tree characteristics of which 

any one can indicate low or high quality, thus making predictions 

possible even for most of the exceptional cases. Although only 

five factors are used in this system, additional factors could 

be considered if applicable, and the table readily extended. It 

also provides a high degree of precision in predicting quality. 

When this system was tested using the sample trees, the predicted 

quality classes corresponded with the known, or calculated classes 

for approximately 75 per cent of the sample. 

However, this system has some features which limit its 

use under present conditions: 

(a) Several measurements are required for each tree. These 

measurements are time-consuming and therefore costly. 

(b) It can be used to predict quality on an individual tree basis, 

whereas the present day requirement of the forest industry is 

to predict quality on a stand rather than on an individual 

tree basis. 

Modification of the System. Because of these limitations another 

system more suitable for immediate application was developed. 

The regression analyses indicated that when the five 

variables; Diameter at breast height (D.B.H.); Tree height (Ht.); 

Height to the first live limb (Ht. 1st L.L.); Number of clear 

sides on butt log (N.C.S.); and Site index (S.I.), were included 

in the regression equation, they contributed almost equally to the 

explained part of the variance. By omitting Ht. 1st L.L. and 

N.C.S. (factors which are not measured in normal cruising) it was 

found that the error term of the new equation, including only 
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D.B.H., Ht., and S.I., did not increase significantly. By stra

tifying these three variables into S.I. classes, tree quality 

becomes more homogeneous within S.I. stratas, thereby offsetting 

part of the increase in the error term. 

The tree values were grouped and plotted by D.B.H. 

classes within the S.I. stratas (Figure 2). The readings of the 

curves were tabulated and charted to provide the quality classi

fication system (Appendix 7). 

Quality 
Classes 

1 

2 

3 

¢/cu.ft. gross 

S.1. 100 

�-�---------
S.1. 80 

1 6 18 20 22 24 26 28 30 32 34 36 

D.B.H. (in.) 

Figure 2. 

Tree value (quality) and D.B.H. relationship by S.I. classes 
B.C. Interior Douglas-fir. 

In application it is necessary to refer the D.B.H. and 

S.I. of the tree or stand to the chart and read off the quality 

classification, e.g., a tree with a D.B.H. of 20 inches and S.I. 

of 80 would be quality Class No. 2. 
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This system has the following advantages over the pre

ceding system: 

(I) It is simpler to apply. 

( 2) It can be applied with normal cruise data on 

either an individual tree or stand basis. 

The only disadvantage of this system is that quality 

cannot be predicated as precisely as with the preceding system. 

In testing, using the sample trees, the predicted quality classes 

corresponded with the known or calculated classes for approximate

ly 68 per cent of the sample. 

(S) Test of the Developed Systems 

The quality classification systems may be tested in 

two ways: 

(a) Paper testing - This is essentially an "internal" 

test using only the study data. The quality characteristics of 

each log or tree are known, and by applying the quality classi

fication system, the quality class of the log or tree can be 

defined and compared with the known (calculated) quality. 

(b) Field testing - Standing trees or bucked logs in 

the field are classified by the developed systems. After con

version, the realized value (quality) of each log or tree may be 

compared with that predicted. 
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APPENDIX 2 

Program A 

Lumber recovery program - 1 9 6 2  

Program language: Fortran II. 

Board cards (Format 1) are to be sorted by Mill Log 

Number or Tree Log Number. 

The program reads these sorted cards and prints out 

the recovered lumber volume by lumber grades, and the total 

recovered lumber volume for each log (Format 2) . 

Output is terminated by the printing of the total lum

ber volume for each lumber grade and the combined volume for all 

grades. 

Format 1 (input) Format 2 (output) 

Col- Code Col- Code 
umns Width Name Name umns Width Name Name 

1- 3 3 JCODE Arbitrary 1- 4 4 LTNO Tree Log 
6 digits Number 

4- 6 3 KCODE Identifi- 6- 9 4 LOG Mill Log 
cation code Number 

7-10 4 LTNO Tree Log 11-15 5 B Grade B 
Number 

11-12 2 LGRA Lumber grade 17-21 5 C Grade C 

1 3-14 2 ITH Thickness 2 3- 27 5 D Grade D 
(in ! in. ) 

15-1 6 2 IW Width (in. ) 2 9- 3 3  5 SEL Grade Select 

17-18 2 LENG Length (ft. ) 35- 3 9  5 CONST Grade 
Construction 

41-44 4 MLNO Mill Log 41-45 5 STD Grade 
Number Standard 
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APPENDIX 2 (cont'd) 

Program BI and BII 

Log and tree quality factors - 19 62 

Program language: Fortran II 

Program BI 

Program BI accepts a lumber price array of seven grades 

and nine sizes. It reads a set of board cards (Format 1, Pro

gram A), and punches Log Summary cards (Format 3). 

Format 3 (output) 

Columns Width Code Name Name 

1 - 6 6 Arbitrary 6 digits identification code 

7 - 10 4 LOGT Tree Log Number 

41 - 44 4 LOGNO Mill Log Number 

45 - 49 5 LV Total log volume (fbm) 

50 - 55 6 LC Total log value (¢) 

5 6  - 60 5 LPR Average log value (¢/M fbm) 

1 9  



APPENDIX 2 (cont' d) 

Program BII 

This program reads a combined set of Log Dimension cards 

(Format 4) and the Log Surrmary cards (Format 3). It computes and 

punches Log Detail cards (Format 5) and Tree Total cards (Format 6). 

Format 4 (input) 

Columns Width Code Name Name 

1 - 2 2 JI Arbitrary 6 digits 

3 - 6 4 KI Identification code 

7 - 10 4 LO Tree Log number 

12 - 1 3  2 MT Top diameter (in. ) 

14 - 15 2 MB Butt Diameter (in. ) 

1 6  - 17 2 LL Scale length of log (ft. ) 

2 6  - 27 2 LDD Length deduction (ft. ) 

28 - 2 9  2 MTDD Top diameter deduction (in. ) 

30 - 31 2 MBDD Butt diameter deduction (in. ) 

3 2  - 34 3 LA Actual length of log (ft. ) 

20 



APPENDIX 2 (cont'd) 

Format 5 (output) 

Columns Width Code Name Name 

1 -

- 6 

7 - 10 

1 2  - 13 

14 - 15 

1 6  - 17 

18 - 21 

22 - 25 

2 6  - 28 

2 9  - 31 

32 - 34 

35 - 37 

38 - 40 

41 - 44 

45 - 49 

50 - 55 

56 - 60 

61 - 63 

64 - 6 6  

2 

4 

4 

2 

2 

2 

4 

4 

3 

3 

3 

3 

3 

4 

5 

6 

5 

3 

3 

LO 

MT 

MB 

LL 

LVG 

LVN 

JD 

JR 

LA 

JT 

LB 

MO 

LV 

LC 

LP 

LPG 

LPN 

Arbitrary 6 digits 

Identification code 

Tree Log number 

Top diameter (in.) 

Butt diameter (in.) 

Scale length of log (ft.) 

Gross log volume (cu.ft.) 

Net log volume {cu. ft.) 

Per cent damaged (volume loss, %) 
Lumber recovery factor 
(fbm/cu.ft. volume) 

Actual length of log (ft.) 

Taper (in./ft.) 

Log position distance from tree 
butt (ft.) 

Mill log number 

Total lumber volume from log (fbm) 

Total log value (¢) 

Average log value (¢/M fbm) 

Log value (¢/cu.ft. gross volume) 

Log value (¢/cu.ft. net volume) 
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Columns Width Code Name 

1 -

- 6 

7 - 9 

10 - 11 

12 - 13 

14 - 15 

1 6  - 17 

18 - 21 

22 - 25 

2 6  - 28 

2 9  - 31 

32 - 34 

35 - 37 

38 - 40 

41 - 44 

45 - 49 

50 - 53 

54 - 55 

5 6  - 60 

61 - 63 

64 - 6 6  

2 

4 

3 

2 

2 

2 

2 

4 

4 

3 

3 

3 

3 

3 

4 

5 

4 

2 

5 

3 

3 

NT 

LG 

IT 

IB 

LT 

KVG 

KVN 

KD 

KR 

LTB 

KT 

KL 

KG 

KV 

KS � 
KC � 
KP 

KPG 

KPN 

APPENDIX 2 (cont' d) 

Format 6 (output) 

Name 

Arbitrary 6 digits 

Identification code 

Tree number 

1st digit - 0, 2nd digit - highest log 
position 

Tree top diameter (in.) 

Tree butt diameter (in.) 

Total scale length of tree (ft.) 

Total gross volume of tree (cu.ft.) 

Total net volume of tree (cu.ft.) 

Per cent damaged (volume loss, %) 
Lumber recovery factor (fbm/cu.ft. volume) 

Total actual length of tree (ft.) 

Taper (in./ft.) 

Length ratio, scale/actual ( %) 
Number of logs in tree 

Total lumber volume from tree (fbm) 

Total value of tree 

Average tree value (¢/M fbm) 

Tree value (¢/cu.ft. gross volume) 

Tree value (¢/cu.ft. net volume) 

2 2  



APPENDIX 2 (cont'd) 

Program C 

Correlation and regression with automatic reduction. 

Standard self-contained Fortran II program. 

Library number S 3-4A, December 19 62. 

Computing Center, University of British Columbia. 

2 3  



APPENDIX 2 (cont' d) 

Program D 

Tree summary program - 1 9 6 2. 

Program language: Fortran II. 

Tree regression cards (Format in Appendix 3/B) are to 

be sorted by ¢/cu.ft. or $/M fbm. The computer accepts these 

cards and calculates the averages, standard deviations and deter

mines the maxima and minima of the variables by any pre-specified 

¢/cu.ft. or $/M fbm division. This information is printed out 

with the count of trees found in each division (Format 7). 

Columns width Code Name 

1 - 5 

6 - 1 2  

1 3  - 17 

18 - 22 

2 3  - 26 

27 - 32 

3 3  - 3 7  

38 - 41 

42 - 45 

46 - 50 

51 - 54 

55 - 58 

5 9  - 6 2  

6 3  - 6 6  

67 - 7 2  

7 3  - 77 

5 

6 

5 

5 

4 

6 

5 

4 

4 

5 

4 

4 

4 

4 

6 

5 

DBH 

HT 

HTDL 

HTLL 

CWC 

CWDSY 

AGE 

TIP 

VLB 

SI 

SLP 

FSC 

CWW 

NCS 

$/MFB 

C/GG 

Format 7 

Name 

Diameter breast height 

Tree height 

Height to first dead limb 

Height to first live limb 

Crown closure 

Crown density 

Tree age 

Crown tip 

Very large branches (over 3.0" ¢) 

Site index 

Slope of terrain 

Fire scar 

Crown width 

No. of quarters clear of knots on butt log 

$/M fbm 

¢/cu.ft. (gross) 
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APPENDIX 3 

Log Regression Card 

Merritt, Vernon, Williams Lake, Douglas-fir - 1 9 6 2- 6 3  

Columns Width Name 

1- 4 

5- 6 

7- 8 

9-11 

1 2-15 

1 6-18 

1 9- 21 

22- 24 

25-27 

- 28 

2 9- 30 

31- 32 

3 3- 35 

3 6- 38 

39-41 

42-44 

45-47 

48-50 

51-54 

4 

2 

+ 2 �t� 

+ 3 

+ 4 

+ 3 

+ 3 

+ 3 �'� 

+ 3 

+ 2)': 

+ 21, 

+ 2 

+ 3"" " 

Log number 

Sub-sample area 

Diameter (top) 

Lth 

Gross log volume (cu. ft. x 10) 

% damaged (volume loss) 

Lumber recovery factor (fbm/cu.ft. x 10) 

Taper (in./ft. x 100) 

Distance from tree butt 

No. of clear sides or less than 3 pin knots (N.C.S.) 

No. of large knots (l�" - 3") 

No. of total knots 

Rot (cu.ft.) 

+ 3 � Ring shake (cu.ft.) 

3 
i( 

+ Shake (cu.ft.) 

+ 3 Crook (cu. ft.) 

+ 3* Log value ( ¢/cu.ft. gross) ) 

+ 3* Log value ( ¢/cu.ft. net) � Dependent variables 

+ 4* $/1000 fbm ) 

+ Included in preliminary regression. 
i( I"ncluded in final regression. 

(lOOO/DT was calculated as independent variable) 
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APPENDIX 3 (contld) 

Tree Regression Cards 

Merritt, Vernon, Williams Lake, Douglas-fir - 1 9 6 2- 6 3  

Columns Width Name 

1- 4 4) 
) Disregard (only for point checking) 

5- 8 4) 

9-11 3 Tree number 

1 2-1 3 2 Local area 

14-1 6 + 3 �t; Diameter at breast height (D.B.H.) 

17-1 9 + 3}{ Total height (Ht. ) 

20- 21 + 2 lIt. clear bole 

2 2- 2 3  + 2 �-, Ht. first dead limb 

24- 25 + 21; Ht. first live limb (Ht. 1st L.L.) 

- 2 6  + 1 Bark class 

- 27 + l�" Crown class 

28- 2 9  + 2 Crown length 

30- 3 2  + 3 �'c Crown density 

3 3- 34 + 2 Lean amount 

35- 37 + 3 .-, .. Tree age 

- 38 + 1 Pitch 

- 3 9  + 11; Crown tip 

-40 + 11; Very large branches (0 , 1) 

-41 + 1 Stand type 

42-44 + 31; Site index (S.I.) 

45-4 6 + 2 Elevation 

2 6  



APPENDIX 3 (cont'd) 

Tree Regression Cards (cont'd) 

Columns Width 

47 + 1 

48 - 4 9  + 2* 

- 50 + 1 

- 51 + 1* 

- 5 2  + 1 

5 3  - 54 + 2* 

Aspect 

Slope 

Slope position 

Fire scar 

Sweep 

Crown width 

Name 

- 55 + 1* 

5 6  - 59 + 4* 

60 - 62 + 3* 

6 3  - 65 + 3* 

6 6  - 68 + 3** 

6 9  - 71 + 3** 

No. of clear sides on butt log (N.C.S.) 

$/1000 fbm (green 

¢/cu. ft. (gross) 

¢/cu. ft. (net) 

chain» 
) 
) 
) 

Dependent variables 

Shake (fbm» Special run � (Dependent variables) Rot (fbm) 

+ Included in preliminary regression. 
* Included in final regression. 

(lOOO/D.B.H. was calculated as independent variable) 
** Special run. 
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Appendix 4 

Distribution of sample logs 
Percentage of number of logs by $ 5/M f b m value intervals 

Cumulative percentages: 
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APPENDIX 5 

Proposed Log Quality Classes - October, 1 9 6 3  

Interior Douglas-fir 

No. 1 Logs 

- At least 12 in. top diameter and 12 ft. in length. 

- At least one face* clear of knots over the entire log length. 

- One large knot, l i"- 3", permitted per 4 ft. of total log 
length. 

- Free of visible incipient rot or stain. 

- Scale deductions not to exceed 10% of the gross log volume. 

- Logs with knot clusters containing medium or large knots not 
permitted. 

The top diameter may be reduced to 10 in. on small sound 
straight logs which have at least two faces clear of knots 
over the entire log length. 

No. 2 Logs 

- At least 8 in. top diameter and 12 ft. in length. 

- Two large knots permitted per 4 ft. of total log length. 

- Logs with knot clusters containing medium or large knots not 
permitted in logs less than 18 in. in diameter. 

- Scale deductions not to exceed 20% of the gross log volume. 

- The diameter may be reduced to 6 in. on small sound straight 
logs free of large knots and containing fewer than 10 smaller 
knots per 4 ft. of total log length. 

No. 3 Logs 

- Lower in quality than No. 2 but will cut out at least one
half of their gross scale volume in merchantable lumber. 

Cull Logs 

- Lower in quality grade than No. 3. 

* The log surface is divided into four faces, each face extended 
over one-quarter of the log circumference and the full length 
of the log. 

2 9  
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Appendix 6 
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Tree quality factors curved DBH,Ht. 1 Ht.1 st.L.L. 

� � 
30 1 00-1-60 3.0 

25 90-1-50 2.5 

Legend: 
D.B.H. 
Ht. = -----

Ht.1 st.L.L. = --'--'-

S.1. = -'-'-'-' 

N.C.S. = -" -" -" 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ / 

i 
/ 

/ 
/ 

/ 

j,./.-'-'-'-'-

20 80-1-40 2.0 

1 5  70-1-30 1 .5 

1 0  60-1-20 1 .0 

50-1-1 0 .5 

o 1 0  

/1 / .  / 
/ 

/ 
/ ./ 

/" / -'--'--

. : /./ 

/1 
/ 

/ .I .I // 
/ l/ 

! /
.7 

/ 
/ / 

/ 

I 
/ / 

/ .. ' 

i/�/ 
iiI 

l// . '/ . 
/./ i 

/ / 
I 

/ 

./ / 
n' / 

/;/ / ,/// .. 
/../ / / / / 

/' .. 
. / 

/ / 
/ 

20 30 40 50 

Qu. 
cis. 

3 

2 

1 

¢/cu.ft. gross 

Tree quality classification chart 
Charted curve readings are 

adjusted to fit the distribution 
within an interval. 

Ht. 
¢/cu.ft. D.B.H. Ht. 1 stL.L. S.1. N.C.S 

25 any 65 1 5  55 0 

30 1 5  75 20 60 0 

35 1 8  80 25 70 1 I 
40 22 85 30 75 1 I 
45 23 90 35 80 2 I 
50 24 1 00 35 80 2 I 
55 24 1 1 0 35 80 3 



D.B.H. 

inches 50 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

1144-6-66-4M 

Appendix 7 

Tree quality classification 

Douglas-fir, Interior B.C. 
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