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SITE INDEX CURVES AND TABLES FOR
BRITISH COLUMBIA: COASTAL SPECIES

Albert F. Nussbaum

Forest Productivity and Decision Support Section
B.C. Ministry of Forests, Research Branch

31 Bastion Square, Victoria, B.C. V8W 3E7

This field guide insert gives the height-age (site index) curves and tables
recommended for use on the coast of British Columbia. Included are site
curves and tables for:

Species Code Reference Issued

Balsam Ba Kurucz (1982) Feb. 1991
Douglas-fir Fde  Bruce (1981) Feb. 1991
Sitka spruce Ss Nigh (1996) Mar. 1996
Western hemlock Hw  Wiley (1978) Feb. 1991
Western redcedar Cw  Kurucz (1985) Feb. 1991
Black cottonwood Act  Thrower (1992) Mar. 1996
Red alder Dr Harrington and Curtis (1987) Feb. 1991

The site index tables were generated from numerical iterations between
the height-age curves, and thus may not give exactly the same estimates
of site index as the site index functions (where available). These tables
are designed for rough estimation of site index in the field, and thus are
given at low resolution.

The arbitrary range of site index given in the tablesis 10 - 50 m and 15 -
45 m in the curves. The tables and curves are given in a common format
for consistency among species and do not necessarily represent the range
of site index or age used in the development of the curves. All species
use top height to represent dominant height and 50 years (breast-height
age) as the site index reference age. Estimates of height and site index
that are beyond the range of the data used in the analyses (given in the
notes section for each species) should be interpreted with caution.

Site curves and tables will be replaced as new ones are implemented. A
revised table of contents will be issued with each addition or revision.
Write to the above address for updates.

Note: James S. Thrower was instrumental in writing and producing the
first edition.
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SITE INDEX FIELD HANDBOOK

What is site index and what it is used for?

Site Index (S1) is a measure of the land’s productive potential for a particular tree
species. Sl in British Columbia is expressed as potential tree height at 50 years
breast-height age. SI provides standardized comparisons of productive potential
between sites, across a broad range of existing stand conditions. As such, it is
used as a silvicultural tool to prescribe treatments and analyze investments. Sl
also serves as the main “driver” for many growth and yield models, which pre-
dict future forest growth and timber yields.

What are the theorles and assumptions behind $i7

Central to the concept are the theories that: (1) stand height is closely related to
stand volume, and (2) relative to other growth measures (diameter, volume,
basal area, etc.), stand height is independent of stocking density, except possi-
bly at the extremes. Theoretically, the S| concept is assumed to apply only to sin-
gle-species, even-aged stands historically free from damage and competition.
These assumptions are needed to avoid the confounding effects of competition,
suppression, repression and top damage on the height-age relationship.

What happens when these assumptions are violated?

Luckily, in practice the concept and its assumptions are somewhat forgiving. The
more severe the violation(s), the more the resulting Sl estimate becomes con-
founded by individual stand history and SI's usefulness as a comparative index
declines. Operationally, the key is recognizing to what extent the assumptions
have been violated and the resulting Sl estimate biased. This requires informed,
professional judgment.

What determines SI?7

Sl reflects inherent physical site factors, such as climate (solar input, precipita-
tion, temperature, etc.) and soil (nutrients, moisture, etc.). S! should be inde-
pendent of stand history and management (possible exceptions: overstocking,
genetic improvement, and fertilization).

How are Sl estimation functions derived?

Modern Sl functions are developed from historical height growth data derived
from the extensive stem analyses (sectioning) of carefully selected trees. The SI
function of each species is calibrated across a defined age range determined by the
original data. Generally the range is about 20-150 years (see notes for each
species). Caution should be exercised when making extrapolations outside this
range.

This handbook represents SI functions for each species in three forms: (1) equation,

(2) tabular, and (3) graphical. All three forms require that you provide breast-
height age and height.



Issued Qct. 1991, Revised June 1994

What is breast-height age?

Breast-height (bh) age is the number of years that site trees require to grow from
breast height to their current height. It is determined by increment boring and
ring counts of trees at bh (1.3 m, uphill side).

What measure of helght should 1 use with Sl functions?

SI height is the average height of undamaged dominants and co-dominants in
the stand. Operationally, this definition is impossible to implement without
crown-class, damage and disease information which is often difficult to obtain.
The B.C. Forest Service has therefore adopted a definition for height known as
top height.

What is top height?

Conceptually, top height is defined as the average height of the 100 fattest
(largest dbh) trees per hectare. Operationally, the number of trees selected is
proportional to plot area; that is, one fat tree per 0.01 ha of plot area (preferably
undamaged and well spaced). Note that for plot sizes smaller than 0.04 ha
(a four-tree plot) there is a detectable bias. The definition of top height is cur-
rently under review by the Forest Productivity Councils of British Columbia and
- may be changed.

What are some common pitfalls in estimating SI7

In practice, we nearly always violate one or more of the Sl assumptions to some
degree. Violations of the assumptions regarding historical freedom from compe-
tition and damage are perhaps the least obvious and most common. Clearly, as
a stand ages it becomes increasingly difficult to know its history, and damage
becomes the norm rather than the exception. Measurements of Sl in old-growth
stands can easily be confounded for this reason. This problem also limits the
availability of old-growth trees for the collection of stem analysis data, which are
used to construct 5l functions. This is why S| functions rarely contain data
beyond 150-200 years.

How can | estimate Sl if no appropriate trees exist?

One of two possible alternatives may be available in any given situation. First, for
young stands, growth intercept functions may be available to predict SI. Second,
work is ongoing to correlate SI with biophysical site factors or ecological classifi-
cation systems, most notably the Biogeoclimatic Ecosystem Classification (BEC)
system. Some of the existing regional BEC field guides include SI correlations.
The Ministry of Forests is scheduled to publish the first provincial report on SI-
BEC correlations in early 1997.

For more information on site index or on using this handbook, contact:
Steve Stearns-Smith, Growth and Yield Extension Officer,

B.C. Ministry of Forests, Research Branch, at 250-953-3495,

E-mail: Steve.StearnsSmith@gemsé6.gov.bc.ca



