


APPENDIX m: CELL LOAD EVALUATION 

The 10h load i s assigned through a relationship between the l oad and depth. 
The lh and 100h are then assigned through tl<.'O separat e relationships of each of 
these l oads to the lOh load derived f rom t he first st age i nvent ory . The necessary 
relat ionships are expressed in figure 9 as cumulati ve distributions of the fo l l ow
ing rat i os: (upper) lOh l oad to bulk dept h, (middle) l h load t o 10h, and (lower) 
100h l oad to 101t l oad. For each cell i n the depth array J the lOh l oad can be ob
tained by random access of the upper di s tribution in figure 9. TIle other two l oads 
ar e determined in the same manner using t he 101t l oad as a base and accessing the 
middle and l ower dist rib utions. 

An estim ate o f t he foliage load was made based on the dominant species compo
si tion of s l ash , fo liage retent ion by these species, and a know l edge of the fo l iage 
load relat i ve to t he sum o f the Ih , 10h, and 100h s l ash l oad. 

Dominant species composit ion of the s l ash was western l arch and grand fir. Be
cause l arch l oses i t s needl es quickly compared to grand fir and t he s l ash had gone 
th rough one wi nt er, it i s reasonab Ie t o assume that wes t ern l ar ch had l os t all 0 f 
i t s foliage while grand fir ret ained its foliage. Brown (1978) found t hat t he 
grand fir f oliage l oad was approxi matel y 50 per cent o f t he sum of the Ih , 10h. and 
100h l oads . Depending upon t he relat ive amoWlts of wes t ern l arch and grand fir. 
t he fo l i age l oad coul d vary from zero t o 50 percent of the overall SLUll of the Ih , 
10h , and 100h sl ash l oad. An average of 25 percent was chosen . Af t er lh . 10h, 
and 100h l oads ar e det ermined for each cell , 25 percent of t he sum is used to r epr e
sent t he fO l iage load. 

APPENDIX IV: EVALUATING boo b .. b2 AND b3 

Evaluation of t he coeffi cients bo ' b l • b
2

, and b
3 

of the mul tipl e linear 
regression equati on: 

i s obtained by using serial cor r e lation data and the mean and variance of the bul k 
depth distribut ion obtained from linear fuel arr ay transect s. The locat ion of cel l 
Y relative to cell s Xl ' X2 ' and X3 in the cell fi l lin g model i s: 

where the dependent variable. Y, i s t he cell being fil l ed, and the i ndependent 
variables , Xl ' X2 ' and X3 are the cells already fil l ed. It is important to di s -

tinguish bet ween the data cl ll ect el1 from the l inear transects and the r equirement!> 
of the cell filling al gorithm . 
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Fi gwoe 9. --Cwrru l at ive probabii i ty distributions fo1' assigning Ih, 10h, and 100h f uel 
l oads to each cell given the bulk depth. 
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The principles of mu ltiple regression analysis are used to estimate Y from 
XI' X2 , and X3 · 

The following analysis is simplified by transformin g X's and Y's to deviations 
from the mean: 

x = X - X 

and 

y = y - Y. 

Normal set of equations for Y f(X
l

,X
2

,X
3

) + e is 

and 

Note that the variables in the fourth equation are lDl co rre ct ed for deviations from 
the mean. 

The serial correlation coefficient obtained from the bulk depth transect is 
related to the product mean and has thi s relation: 

[ cov(x j , x j + a) ] 

Lv'var(x.)var(x. ):J 
J J·a b 

where a is the l ag and b is the orientation and have values a I, 2; b 
The above expression can be written: 

Thus 
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I, 2, 3. 

x's and y's are interchangeable (see p. 13) as we move through array filling cells. 
Thus 

and 

The following diagram is used to determine orientation and lag of the correlation. 

As examples" it can be seen that the correlation of cells x2 and x3 have orienta

tion 1 and lag 1. The correlation of cells xl and A have orientation 3 and lag 2. 

Cells A and 8 are included to help in evaluatin!t xli x3i . The correlation, xlix3i " 

is es timated by averaging the correlations of lag 2 illustrated by cells A and 8 
in relation to cell Xl' because a direct estimate from the linear transect does not 
exist. 

___ Since cells A and 8 are adjacent and directly above and below X
3

, we define 
Xli x3i as: 

Also, we can make the following observation: 

Yi = Xli = X2i = X3i = X 

and 

2' x . 

We can now transform the coefficient s of the b's of the normal set of equations 
with infonnation gained fro m seria l correl ations a long the three principle axes. 
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The transformed normal se t o f eq uations are below; 

and 

where 

x = estimate of the mean bulk depth 

--; ::. estimate of th e variance of the bulk depth . 

No t e that although; cancels in the above equations, it i s retained for clarity. 

Transects oriented in directions 1 and 3 s hould have equivalent parameters be 
cause of their symmetry about t he uphill orientation (orientation 2). The followi ng 
changes have been made to insure thi s symne try: 

Primes pertain to transfonned new values. Theoretica l ly, the serial co rrelation of 
lag 2 should be the square of lag 1 . To insure that the two matrix elements (1,3) 
and (3,1) th at have corr elation of l ag 2, (R

2l 
+ R

23
)/2 J are influenced by this r e 

lation, the following change has been made: 
) 

(r21 + r 23)/2 + [(r'~1 + r~2 + r'~3)/3J /2 = [ (r
21 

+ r
23

) /2} 

where the second term is the me an of the squares of the three correlations of l ag 1. 
Note that ril and ri3 are the new values as expressed above. 

where 

Solving the three simultaneous equations gi ves : 

b l = b 3 = RI (I - r I2) /( K
2 

- 2R~ • I) 

b
2 

• r
l2 

- 2R
1
b

l 

(rl! + r
I3

)/2 

('21 • r 23)/2 • (2R~ + r~2)/6. 
Rewriting for completeness 

where X is the mean bulk depth. 
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The coefficients of the regression equation, b l , b 2 , and b 3 , depend on l y on 

the seria l correlation coefficients of the s lash transects (all three orientation s 
at lag 1 and o!,ientations 1 and 3 at l ag 2). The coefficient b

o 
h as an additional 

dependency on X, the mean bulk depth. 

APPENDIX V: ERROR TERM 

The e rror tenn is derived by r anLlum access of the cumulative distribution of 
the bulk depth (fig. 10). Random access is achieved by enteri ng on the ~-axis of 
the distribution with a random nunDcr from 0 t o 1 . The mean bulk depth 1S then 
subtracted from the accesse d bu l k depth to obtai n the first estimat e of the error, 
e I . The error is further modified by tak i ng into consideration the relation of 
the vari ance of the cstimate of y, y, given x. to the variance of y (Kendall and 
Stuart 1967): 

where H. = multiple cor relation coefficient. 

"'e can write the followi ng expression for the error by recognizing the simi
larit y of the variance to the square of the error: 

c=~e" 
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