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How structural complexity of vegetation facilitates invasion: Integrating LIDAR and FIA invasive
species plot data in the Appalachian Mountains of the USA
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I ntl'Od UCtion (if) Gathering data on invasion plots in the FIA program Table 1. Comparison of invasive species at closed canopy and clear cut/canopy gap areas
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gauge canopy gap areas, canopy height, and stratum of vegetation | | ~ T
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We investigated how the structural complexity of forests and the v e e AN 0
variation in forest canopy tree composition relates to where forest ‘ b 4
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Research questions Fig. 2. The map of the study area Allanthus altissima wind 11

Ligustrum japonicum birds 8

1) How LIDAR data measures associate with invasive species? i Modeled finvasive/nat , ¢ ction of LIDAR Lonicera spp. pirds 8
2) How LIDAR data measures associate with native species? (i) Modeled measurements of invasive/native species as a function of Li measures s veraria lopata e .
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® Ten leading invasive species
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® Frequency of occurrence of dominant invasive species are higher in clear-cut area than closed
canopy area (Table 1).

Methods ® The most commonly occurring invasive species of the 22 recorded invasive species were Rosa

(i) Gathering LiDAR data measures for the study area spp., Lonicera japonica and Ligustrum sinense.

Buffer (176.9 ft) was LIDAR data matrices Zonal statistics i.e. Mean, ® Majority of species in both closed canopy and clear cut areas are dispersed by birds/ small

Dlglta| Terrain Model (DTM) Dlgltal Surface Model created to represent four Plot Buffer were extracted within the St. deviation , range was |
DSM subplots in each FIA plot created plot buffer calculated mammals.
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Table 2. The ten leading native tree species in the study area

Acer rubrum
red maple

Plant Species Common name Freq. of occurrence % Freq.

— 0
. Acer rubrum red maple 435 76
Canopy Vegetation

gap
Gover Density

Liriodendron tulipifera yellow-poplar 330 57

Oxydendrum arboreum sourwood 325 57

Quercus prinus chestnut oak 254 A4

Slope SREE Fig. 3. The flow chart showing the LiDAR data extraction from the FIA plots Robinia pseudoacacia black locust 252 44
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® The FIA data showed that Acer rubrum (red

maple; present in 76% of all plots),

s Liriodendron tulipifera (yellow-poplar; 57% of

y.

Diameter class distribution (inch)
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sourwood; 57% of plots) were the dominant
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— s tree species (from a total 80 native species)
Fig. 5. DBH class distribution of five dominant native tree species in the study area .
Table 2, Fig. 5).

® In summary, the LIDAR data are useful to

Table 3. GLM for invasive/native species richness and LiDAR matrices for closed canopy forests

Species Fixed effects  Coefficient SE t Value Pr(>|t|) UnderStand Some meChamSth r0|e Of

Invasive  Intercept 21694 01089  19.925 0.000 ** ecosystem invasion.
DTM 02456 01095  -2.242 0.027 * Refe rences

R A8 RH75 02009 01094  -1.836 0.069+
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Flg' 4. Land-use/cover types in the AppaIaChlan Mountains gimiformula = nvasive ~ DTM + RRTS + Aspect) AIC. 406 Ad) r2=0.05 Asner, G.P., Hughes, R.F., Vitousek, P.M., Knapp, D.E., Kennedy-Bowdoin, T., Boardman,
Native  Intercept 7.7984 0.2143 36.397 0.000 *** J.,Martin, R.E., Eastwood, M. and Green, R.O. 2008. Invasive plants transform the
P ) three-dimensional structure of rain forests. PNAS 105: 4519-4523.
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Relative Height 50 ft Relative Height 25 ft 2014. Estimating above-ground biomass of tropical rainforest of different degradation
| - : : : NG 2.5476 0.2797 9.11 0.000 *** '

RH50 v s RH25 - ® Graham and Swain Counties have hlgh forest cover Flg 4). levels in Northern Borneo using airborne LIDAR. Forest Ecology and Management
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Fig. 1. LIDAR data matrices derived from point cloud data This project was funded by NSF Grant No. 1241932 richness with aspect (p<0.05) , while it is a positive Jung, J. and Pijanowski B.C. 2012. Mapping Vegetation Volume in Urban Environments

by Fusing LIDAR and Multispectral Data. Korean Journal of Remote Sensing,

acquired in 2005 relationship for native species (p<0.001) (Table 3). 28:661-670.
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