Canopy Influence on Throughfall in a Transitional Cloud Forest
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Introduction
This study seeks to analyze the spatial heterogeneity
of throughfall (TF) in a tropical premontane
transitional cloud forest in order to understand the
water budget of the tropical ecosystem. One
significant influence on TF is canopy cover. This study
looks at the influence of canopy through multiple
avenues, such as hemispheric photographs, LiDAR
technology, and the dendrologic characterization of
sites.

Site Description
Our study site is a watershed located next to the
Texas A&M University Soltis Center for Research and
Education
•San Isidro de Peñas Blancas, Costa Rica (fig 1).
•10° 22’ 55” N and 84° 37’ 8” W

Results cont.

(a)

(b)

• The Coeffecient of Variation (CV) of each gauge does
not correlate with LAI.
• Each site was analyzed independently, and still no
relationship between CV and LAI was found (fig 4 )
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Figure 2. A Hemiview image of the canopy in site 4 (a), and an
example LiDAR point cloud (c). (b) Demonstrates different angles
of view in hemispheric photography.
Species
Carapa guianensis
Chimarris parviflora
Inga couruscans
Otoba novogranatensis

#
9
3
3
4

Diameter at breast height
Average DBH
Standard deviation DBH
maximum DBH (thickest)

(cm)
45.48
45.48
239.00

Height
Average height
Standard height
maximum height

m
13.57
13.57
36.40

Table 1. Dendrologic characteristics of the study sites.

Results

Figure 1. Study site map
of the Soltis Center in
northwestern Costa Rica

Methods
• Throughfall measured
• 164 wedge-shaped rain gauges
• 5 networks deployed around the study site in 2meter (sites 1-4) and 10-meter (site 5) grid
spacing
• Canopy cover calculated
• Hemispherical photography using a fish-eye lens
(HemiView software) (fig 2.a)
• Leaf Area Index (LAI)
• LiDAR software (fig 2.c)
• 3D cloud of points representing the forest
(Digital Terrain Modeler and Translation
interface.)
• Categorization of trees in a selectively logged
secondary growth forest (table 1)

•Mean LAI: 4.931
•No relationship between LAI and total TF (fig 3)
•LiDAR points also have no correlation with LAI or
TF(%) (R2 of 1x10-6)
•Values calculated using a zenith angle of 1.5° were
used in our analysis, based on previous studies and
our corresponding findings (fig 2b)
• Canopy cover vs. canopy closure.
•Only four out of 62 trees were seen more than
twice at the four below-canopy sites

Figure 4. CV of each gauge plotted against the LAI for
each of the study sites under the canopy.

Conclusions
• TF in a pre-montane transitional forest is very
heterogeneous
• The high variability among trees contributes to the
heterogeneity of the forest influencing throughfall.
• Our findings underline the heterogeneity of TF and
illustrate the complexity of a dynamic ecosystem.
• No correlation between canopy cover and TF(%)was
found.
• TF heterogeneity is dependent on a number of
independent conditions.
• Effect of canopy cover on TF(%) cannot be
analyzed independently.
• We recommend future studies to analyze small-scale
heterogeneity of TF as affected by a number of drivers
in a complex and changing ecosystem.
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Figure 3. LAI values were calculated at each gauge and
graphed against TF(%). No correlation exists.

