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Dear Densitometer Purchaser:

Congratulations! You have joined a select group of people who realize that quantitatively
measuring vegetation cover is far superior to qualitative guesswork! Using your GRS
densitometer along with the point transect sampling method enables you to collect quantitative
data that can be used to accurately estimate land cover information across the landscape at
different canopy positions. Of course you realize that the use of this tool requires that you will
have to get out of your truck and collect data at sample points rather than developing “educated”
guesses from roadside turnouts. In addition, you will have to collect data at more than one point
to ensure a statistically valid sample rather than standing in one spot and “guessing” cover
characteristics for an entire landscape unit. It's amazing how many large and expensive
projects concerning vegetation/land cover rely heavily on subjective “guess-timates” of species
composition, density, tree size and other cover characteristics. We at GRS are glad to see that
you are not willing to base important management decisions on a guess, but would rather base
your decisions on field data that can be quantitatively and statistically analyzed!

The GRS densitometer was developed by foresters who found that the existing tools for
measuring cover didn’t provide accurate and reliable results. Because the data being collected
using the GRS densitometer with the point transect sampling method are binomially distributed
(for every feature of interest there is a “yes” or “no” answer at every transect point), the
statistical reliability of your sample for different sample sizes is known! A cover estimate based
on a sample of one hundred points will yield a 95 percent confident interval width of between
+6.0 and +10.1 percent cover. Now that you are using a statistically valid sampling technique
you can be assured that your data will reflect actual, rather than perceived, population
parameters. | have included several articles that detail the usage of the densitometer, which |
hope you find useful. Be sure to read the Densitometer Maintenance sheet for detailed
instructions on care and cleaning, as this will ensure a long life for your densitometer.

To help you in your data collection efforts you may want to try trans_in, which is a GRS data
collection program compatible with many hand-held data collectors and/or transumcov, which
is a GRS transect data summary program. transumcov is extremely useful for generating
vegetation and land cover descriptions on a layer-by-layer basis, if the data are collected in that
manner, thereby providing valuable structural cover information.

Please fill out and return your registration card as soon as possible or register online at
http://www.grsgis.com/densitometer/register.html. If you need more information about your
densitometer or GRS'’s products and services, give me a call at (707) 822-8005 or E-mail at
grs@arsgis.com.

Sincerely,

[ I’%

Ken Stumpf

GIS » Mapping * Image Processing

1125 16th Street, Suite 213 e Arcata, CA 95521 e www.grsgis.com e (707) 822-8005 ¢ FAX(707)822-2864
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COVER MEASUREMENT USING THE
GRS DENSITOMETER ..,

S The GRS densitometer, when used with line-point transect sampling, combines horizontal
. and vertical vegetation sampling thereby enabling the collection of resource information
across the landscape (horizontally) at different canopy levels (vertically). This technique
e provides estimates of cover for any element in a vegetated environment such as: trees,

® shrubs, herbaceous plants, down woody material, fuels, snags, and so forth. This method of
sampling has been shown to be accurate, objective, and repeatable between observers.

The cover estimates generated using the GRS densitometer are based on an evaluation of cover features
(data) collected at sample points evenly spaced along transects. For example, trees are determined to be
"cover" trees by sighting through the densitometer and determining whether any portion of a tree crown
intersects the vertical line of sight through the densitometer (note: the actual definition of “cover”
depends on your use of the data you are collecting, so that the cover estimates are consistent with
relationships and data developed or used by others). The vertical line of sight is obtained by leveling
both of the densitometer's bubble-levels and then sighting through the instrument so that the sighting
marks (cross-hairs/dot in far lens is at center of circle in near lens) are aligned. The GRS Densitometer
can be oriented to sight either up or down, to sample the canopy above and/or the ground
cover/condition below.

Transects of several different forms and lengths may be used, depending on the characteristics of the
sample area. Ifthe sample area is too small to effectively place a straight-line transect within, then a
diamond-shaped or triangle-shaped transect can be used. The transect layout should avoid any potential
bias and error that may result from the systematic orientation of the transect with respect to
physiographic (terrain) features or the vegetation features; for example, you would not want a side of a
triangle-shaped transect to align with rows of trees in a machine-planted plantation.

The point-transect sampling methodology provides estimates of the cover contribution of the different
characteristics measured at each point along the transect. Estimated distributions of species
composition, tree size, age, crown diameter, and any other sampled characteristics are easily generated
by dividing the number of points tallied for each recorded characteristic by the total number of sample
points. For example, if 100 points are sampled along the transect and 29 of the sample points are
covered by Douglas-fir trees, then the estimated cover of Douglas-fir is 29 percent. If 17 of the 100
sample points indicate cover is provided by trees equal to or greater than 36" dbh then the estimated
cover of the 36"+ size class is 17 percent. If 74 sample points indicate conifer cover and 9 points
indicate hardwood cover then the total tree cover estimate is 83 percent ((74+9)/100) and the estimated
percent conifer composition is 89.2 percent (74/83).
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Sampling at multiple layers of the forest stand is accomplished by noting the characteristics at different
levels of the stand and recording the layer of the sampled characteristic. Transect points covered by
multiple trees of the same canopy position, but of different species or size, have multiple tree
characteristics recorded, one for each of the "cover" trees.

Understory and ground cover features of the sample point can be identified by using a code that
identifies the appropriate characteristic(s). Ground cover features include shrub and herbaceous cover,
large organic debris, fine woody debris, duff and litter, bare soil, soil-type, and exposed rock.
Characteristics may be further detailed if desired. Duff and litter estimates may include an estimate of
the depth of the organic layer. The decay status of woody debris can be recorded. Other information,
such as soil parent material, landform, slope, aspect, and elevation may also be recorded at each point.

Since the data being collected using this technique are binomially distributed (for each feature of interest
there is a "yes" or "no" answer at every transect sample point), the statistical reliability of our sample,
for different sample sizes, is known and is shown in the following table. A cover estimate based on a
sample of one hundred points will yield a 95 percent confidence interval width between + 6.0 percent
and +10.1 percent cover. An estimate based on 200 points will yield a 95 percent confidence interval
width between + 4.3 percent and +7.1 percent cover.

95 Percent Confidence Interval (Two Standard Deviations)
Relative to Sample Size(n) and Population Estimate(p)

Population Estimate(p)

10% 20% 30% 40% 50% 60% 70% 80% 90%

Sample

Points

10 20.0%  26.7%  30.6%  32.7%  33.3% 32.7% 30.6%  26.7% 20.0%
25 12.2% 16.3% 18.7%  20.0%  20.4% 20.0% 18.7% 16.3% 12.2%
50 8.6% 11.4% 13.1% 14.0% 14.3% 14.0% 13.1% 11.4% 8.6%
100 6.0% 8.0% 9.2% 9.8% 10.1% 9.8% 9.2% 8.0% 6.0%
200 4.3% 5.7% 6.5% 6.9% 7.1% 6.9% 6.5% 5.7% 4.3%
400 3.0% 4.0% 4.6% 4.9% 5.0% 4.9% 4.6% 4.0% 3.0%

The data collected using the GRS Densitometer can be recorded on tally sheets or in hand-held data
collectors. GRS provides two programs for the collection and summary of transect data. frans in is a
data collection program compatible with many hand-held data collectors. covmatrixSum is a transect
data summary program for Windows-based computers.
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Cover Density Summary:
Training Polygon: 154

Size Class: 0-5"
Species

Doug-fir 10.0%
redwood 6.0%
white fir 0.0%
tanoak 2.0%
salal

vaccinium sp.
woody debris
bare soil

Total Cover 18.0%
Total Tree Cover

Tree Density Summary:
Training Polygon: 154

Size Class: 0-5"
Species

Doug-fir 11.9%
redwood 7.2%
white fir 0.0%
tanoak 2.4%
Total Tree Cover 21.6%

6-10"

12.0%
10.0%
2.0%
3.0%

27.0%

6-10"

14.4%
12.0%
2.4%
3.6%

32.4%

Quadratic Mean DBH Summary:

Training Polygon: 154

Size Class: 0-5"
Species

Doug-fir 3.9"
redwood 3.7"
white fir 0.0"
tanoak 4.0"
Quad Mean DBH 3.9"
Quad Mean DBH-Con 3.8"

Quad Mean DBH-Hwd 4.0"

6-10"

7.1"
8.6"
9.5"
94"

8.1"

8.0"
9.4"

Sample Transect Summary

11-23"

0.0%
9.0%
3.0%
4.0%

16.0%

11-23"

0.0%
10.9%
3.6%
4.8%

19.3%

11-23"

0.0"
14.3"
15.7"
12.0"

14.1"

14.7"
12.0"

24-35"

3.0%
2.0%
0.0%
0.0%

5.0%

24-35"

3.6%
2.4%
0.0%
0.0%

6.0%

24-35"

28.3"
32.0"
0.0"
0.0"

29.9"

29.9"
0.0"

36"+

4.0%
13.0%
0.0%
0.0%

17.0%

36"+

4.9%
15.7%
0.0%
0.0%

20.6%

36"+

41.1"
43.6"
0.0"
0.0"

43.1"

43.1"
0.0"

Tree
Cover

29.0%
40.0%
5.0%
9.0%

83.0%
83.0%

Tree
Cover

34.8%
48.3%

6.1%
10.8%

100.0%

Tree
Cover

18.5"
27.2"
13.6"

9.8"

22.3"

23.3"
9.8"

Non-Tree
Cover

1.0%
1.0%
3.0%
12.0%

17.0%

Total
Cover

28.9%
40.1%
5.1%
8.9%
1.0%
1.0%
3.0%
12.0%

100.0%
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