Open space in canopy structure – Roman Dial, Alaska Pacific University

The goal of this research is to quantitatively describe the forest canopy structure by using measurements of open space (‘negative space’) within the canopy. The open spaces provide travel routes for flying and gliding fauna, a medium for dispersal of plant gametes and propagules, as well as windows for rainfall and atmospheric flux. The research was conducted in two forest types of southeast Alaska (Girdwood) – spruce and western hemlcok, western Washington (using the Martha Creek plot from our 1KCS study) – Douglas-fir, Costa Rica (Corcovado) – lowland tropical wet forest, Sabah (Malaysian Borneo) – dipterocarp, and Australia (Victoria) – Eucalyptus regnans. ***Detailed measurements are available for download from all sites except the Victoria, Australia site.  

To quantify canopy space, Dial erects a 60-130 m rope traverse through the canopy, using the tallest, most co-linear trees in the study area. The rope is set as high as possible to sample the greatest canopy depth. Rope traverses spanned 50 m (Victoria), 60m (Spruce forest in AK), 70m (Hemlock forest in AK), 80m (Corcovado), 115 m (Martha Creek in WA), and 130m (Danum Valley, Malaysia). Along this traverse line, they suspend a vertical transect rope that reaches to the ground. Along this vertical transect, at regularly spaced horizontal directions placed at 1 m intervals, they measure the distance to the nearest solid object using a laser range finder (Impulse Laser Range Finder, Laser Technology, Inc, Englewood, CO). The identity of these nearest objects is also recorded (e.g., live foliage, limb, liana, orchid, fern, dead foliage). They then move the rope 5 m further along the traverse line and repeat the measuring process.  For analysis they calculate the area of each hexagon at each sampling point and plot area against height.

A digitized system of data collection was developed for this research, and tailored to suit the researchers specific needs in the field. A palm pilot database program was designed to dynamically store data from the laser range finder and digital compass mechanism, and record the observation data as needed by the user. This database could then be exported to a custom Access database once field measurements were completed:  
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