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One measure of the relative dominance of species in a forest community is called the Importance Value (IV). Importance values rank species within a site based upon three criteria: 

1) how commonly a species occurs across the entire forest;

2) the total number of individuals of the species; 

3) the total amount of forest area occupied by the species.

I. Background 

To obtain importance values one must first determine the frequency, density, and dominance of each species within the community through a forest inventory. 

Frequency: the percentage of inventory points occupied by a given species, a measure of species distribution across the site

Density: the average number of individuals per unit area (per acre or hectare)

Dominance: the average dominance each species within the study area is estimated by its total basal area per unit area (ft2 per acre or m2 per hectare)

Basal Area (BA): Basal area is a unit of tree size that is determined from stem diameter. It is equal to the cross sectional area of a tree stem measured at 4.5 ft (1.37 m) above the ground. This value is normally obtained by measuring diameter diameter and can be calculated using one of the following equations:

BA in ft2 = dbh2 (inches) * 0.005454

BA in m2 = dbh2 (cm) * 0.0007854

To make it easier to compare communities that may differ in size, or that were sampled at different intensities, importance values are calculated using relative rather than absolute values.

Relative frequency: Number of occurrences of 1 species as a percentage of the total number of occurrences of all species.

Relative density: Number of individuals of one species as a percentage of the total number of individuals of all species

Relative basal area: Total basal area of one species as a percentage of the total basal area of all species.

II. Procedures

To calculate importance values you need to obtain inventory data of the forest community. One way to do this is to establish a series of inventory plots of a specified size. Circular plots work well because it is easy to measure plot radius from the center of the circle and determine which trees are within the plot boundary. The plots size you choose may depend upon the average size of the trees in your study area. Choose a larger plot size if the trees are large, and a smaller plot size if most of the trees are small, or if you are interested in seedlings.. 

	Radius of circular plots for difference plot sizes.

	Plot size (acres)
	Plot size

(ft2)
	Circular radius (ft)
	Plot size (hectares)
	Plot size

(m2)
	Circular radius (m)

	0.001
	43.6
	3.7
	0.0004
	4.0
	1.1

	0.010
	435.6
	11.8
	0.0040
	40.5
	3.6

	0.025
	1075.9
	18.5
	0.0100
	100.0
	5.6

	0.049
	2151.9
	26.2
	0.0200
	200.0
	8.0

	0.100
	4356.0
	37.2
	0.0405
	404.9
	11.4

	0.124
	5379.7
	41.4
	0.0500
	500.0
	12.6


Within each plot you should record the following information for each tree stem*:

1) Species name

2) Diameter at breast height (dbh): 1.37 m (4.5 ft)

* Only those stems taller than breast height (1.37 m; 4.5 ft) are generally included. If you are only interested in larger trees you can choose to limit your inventory to those stems over a specified diameter

III. Importance Values Calculations:

Frequency: Divide the number of plots in which a given species is found by the total number of plots sampled.

Density: Divide the total number of individuals tallied for a given species by the total area of the measured plots (in acres or hectares) to give number of trees per acre or hectare for each species

Dominance (Basal Area): Sum the basal area of each tree of a species (from all plots) and divide by the total area of all of the measured plots (= in ft2 per acre or m2 per hectare).

Tree Basal Area:   
tem dbh (in) * dbh (in) * 0.005454 = BA in ft2 per tree

stem dbh (cm) * dbh (cm) * 0.00007854 = BA in m2 per tree. 

Relative Frequency: Divide the frequency of each individual species by the sum of the frequencies of all of the species and multiply by 100 to obtain the Relative Frequency for each species..

Relative Density: Divide the density of a each individual species by the sum of the densities of all of the species and multiply by 100 to obtain the Relative Density for each species.

Relative Dominance: Divide the total basal area of each individual species by the sum of the basal areas of all of the species and multiply by 100 to obtain the Relative Dominance for each species.

Importance Value: Add together the Relative Frequency, Relative Density, and Relative Dominance for each species to obtain the Importance Value for each species. 

(Note: The maximum importance value for any one species is 300 (100 + 100 + 100).

After calculations are complete species can be ranker from high to low for comparison with other sites

Note: Importance values can also be calculated on a 200 scale if you only have the data from one plot. When this is done the frequency calculation is omitted and only relative dominance and relative density are included.

For values in metric: 
Multiply trees per acre by 2.47 to get trees per ha

Multiply ft2 per acre by 0.23 to get m2 per ha

	Calculations Summaru

	Basal Area (m2)
	=
	dbh (cm) x dbh (cm) x 0.00007854

	Basal Area (ft2)
	=
	dbh (in) x dbh (in) x 0.005454

	Species Frequency
	=
	# of plots in which is species is tallied divided by the total number of plots

	Species Density 
	=
	total # of stems tallied for a single species divided by the total area of the inventoried plots 

	Species Basal Area
	=
	total basal area for a single species divided by the total area of the inventoried plots 

	Relative Frequency 
	=
	Species Frequency for a single species divided by the sum of the Species frequencies for all species.

	Relative Density 
	=
	Species Density for a single species divided by the sum of the Species densities for all species.

	Relative Basal Area
	=
	Basal area for a single species divided by the sum of the basal areas for all species.

	Importance Value
	=
	Relative Frequency + Relative Density + Relative Basal Area


IV. Analyses (Sample questions for you to consider).

1) How do the two landscape positions differ in total stem density and basal area? Do the two positions support the same amount of tree growth? If not, what factors might explain the difference? (Hint: Are they the same age? How does the difference in landscape position impact available light, water, or nutrients?)

2) Compare the ranking of the trees in the two landscape positions. Which species have the highest overall importance values at the two sites. Are they the same, or different? Do the species have the same ranking in density as in basal area? (Do the most numerous species have the highest basal area?) 

Use references containing information on the growth requirements of the different tree species you identified and see if you can explain the observed species patterns. An excellent source of information is the Silvics of North America (Burns and Honkala 1990). It can be online in its full text version at the following web site: http://www.na.fs.fed.us/spfo/pubs/silvics_manual/table_of_contents.htm
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