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The site index model published by Nigh (2016) for coastal western redcedar 
(Thuja plicata) is:

 ht = 1.3 + a0 × (1 – e–0.01449 × (A – 0.5))(1.4026 – 0.005781 × a0) (1)

where ht is site tree height (m), A is breast height age (yr), and a0 is a param-
eter that must be estimated before the model can be used. Parameter a0 can 
be estimated by fitting the model to one or more known height-age data 
point(s) with an optimization procedure (e.g., nonlinear least squares). 
However, deriving predictions from this model can be problematic at pro-
duction scales because of the need for the step to estimate a0 (e.g., when 
many trees from an inventory dataset are being processed). To remedy this, 
a0 can instead be approximated solely from site index (i.e., height at age 50), 
by substituting the following equation in place of the estimation step:

a0 = –3.004284755 + 2.5332489439 × SI – 0.019027688 × SI2 + 0.0000992968 × SI3

  (2)
Note that site index (SI) must have a base age of 50 years at breast height 
(i.e., site index is the height of a site tree at breast height age 50).

Equation 2 was derived as follows. Since site index is height at age 50, 
model 1 was fit to each site index from 5 to 50 m in steps of 1 m by setting 
ht = SI and A = 50, giving an estimate of parameter a0 for each site index.  
A cubic function was then fit with multiple regression to these data with a0 
as the dependent variable and site index and its square and cube as the inde-
pendent (predictor) variables. The maximum error in predicted a0 for this 
equation is 6.3 cm for site indices between 5 and 50, which is operationally 
insignificant. Errors in predicted a0 may greatly exceed 6.3 cm if the equa-
tion is extrapolated beyond the minimum and maximum site index values  
of 5 and 50 m, respectively.
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