


METHODS

Methods were the same as used in 1991 and 1992, except that the number of
photo points was reduced from 141 to 73 and photography was timed for late July when
canopy cover should be at or near optimum levels. An analysis of 1992 data showed that
the number of points per subplot could be reduced from 9 to 5.6 with little change in
variation.

PhotograRhy

Using a 35mm camera with a 17mm wide angle lens, Ektachrome slides (ISO200)
were taken beneath tree crowns by orienting the camera vertically over 73 permanent
points established within the following northern hardwood forest health monitoring sites
in Underhill, Vermont:

1, North American Maple Project (NAMP 014), Proctor Maple Research Center
(PMRC) in Underhill -25 points.

2. Forest Health Monitoring (VMC1400) at PMRC -24 points.

3, Forest Health Monitoring (VMC2200) at Underhill State Park -24 points.

Photographs were taken at the corner stakes plus center stake of each NAMP
subplot, and were at a different, but comparable, spacing in the FHM systems. Orange
fiberglass rods were used for photo point stakes.

With certain modifications, field procedure was based on a method developed by
the Institute for Ecosystems Studies (Fergione, 1985). No weather criterion was applied
except to avoid rain and excessive breeze.

The camera, equipped with a right-angle view finder, was mounted on a tripod
with the lens facing up and the base of the camera facing true east. This arrangement,
with the long axis of the film parallel to the true north-south axis, minimized the period
at midday during which the sun might appear in the image. The camera tripod was
erected over the photo point such that a plumb bob, hung directly under lens center,
would be within 2.5 cm of the base of the photo point stake. Camera height was 1 m
from the base of the stake to the optical center of the lens ( about 2 cm from the lens
front). A meter stick was carried for this purpose. The camera was leveled with a plate-
mounted bubble level that was placed on the lens. This adjustment is the most critical
for repeated comparisons of images taken from the same point, as small variations in
leveling tend to magnify error in portions of the image from the upper canopy. All
foliage up to 1 m from the camera lens was removed in an arc containing the image.
After set-up was complete, three exposures were taken: one at the camera meter's

92



setting, one a full stop over, and one a full stop under. The overexposures obtained tend
to show better color and are useful in revealing leaf damage due to insects, diseases or
other factors. Underexposures afford more sky/canopy contrast and are more suitable
for image scoring. In and 

in 



VMC 1400
100

00

80

40

20

Plot 2 Plot a Plol4Plal1

VMC 2200'00

.0

.0

40

ao

P'~.4Plo' .Plo' a

1- '882 t:!] '883 I

Plot 1

94



In contrast, the VMC 2200 site at an elevation of 2200 feet had an average
canopy cover that was very similar (no significant difference) to 1992 values (Figure 1).
Percent canopy cover averaged 91.0 percent in 1993 compared to 92.0 percent in 1992.
This site had no visible defoliation in 1993.

Sugar maple foliage transparency ratings ( amount of light coming through the
foliage) for these three sites done by ground observers in July also showed the greatest
increase from 1992 ( decrease in foliar density) for the VMC 1400 site.

FUTURE PLANS

The forest health monitoring photo points will continue to be photographed once
annually in late July, to obtain archiveable images that can be compared with data since
1991.

CONTEXT

These Vermont monitoring cooperative plots are the only ones being evaluated by
this method on an annual basis. The method was field tested in two additional NAMP
plots, in Albany and Braintree, in 1993.
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