Integrating Remote Sensing and Biodiversity Observations
to Map and Monitor Plant Taxonomic, Phylogenetic, and
Functional 3-diversity in the Greater Cape Floristic Region
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Biodiversity modeling pipeline to map community-
composition Essential Biodiversity Variables
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How does our ability to measure community
composition using remote sensing vary across
levels of biological organization?

Functional p-diversity Phylogenetic p-diversity Species -diversity




How does phylogenetic scale influence remote
sensing of community composition?

Family-level Phylo-f3-diversity Genus-level Phylo-B-diversity Species-level Phylo-3-diversity
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Modeling achievements

e “Balanced” Gradient Forest
(bGF) algorithm

e Updates to “sparse” GDM
algorithm for use with different
species occurrence data types
(presence-absence, abundance)

* Transitioned the GDM R package
to terra functionality for much
faster processing of large remote
sensing datasets

* Processing NASA Harmonized
Landsat and Sentinel-2 (HLS)
remote sensing data

* Developing our modeling
pipeline using NEON vegetation
plots and AOP (Imaging
spectroscopy and LiDAR) data



Species

Gradient Forest Models

Longleaf pine

Canadian horseweed 1
Shaggy blazing star -

White oak

Maryland goldenaster 1

Oneflower bedstraw 1
Common ladyfern -
Birdfoot violet 1
Cnidoscolus 1

Downy danthonia 1
Hoary ticktrefoil 4
Virginia creeper 1
Virginia tephrosia 1
Alabama supplejack 1
Dixie whitetop aster 1
Wild yam 1

Saw greenbrier 1
Narrowleaf bluecurls 1
American beautyberry -
Lesser snakeroot 1
Pawpaw -

Velvetleaf ticktrefoil 1
Queendevil 1

Hairy lespedeza 1
Nettleleaf noseburn 4
Striped gentian 1
Bursting-heart 4

Red mulberry 1
Western brackenfern 1

Cumulative importance

o

'°'__"""|III|||II

©
—

o
[N}

0.3
R-squared

r O PIPA2

0.020

© GAUN2

g O VIPE ‘ © DASE2 O ATFI
a7 © BESC o GEVIS © CNUR
- © DASE2 0 CHMA14 O LIEL7
O - ['2]
S TRUR2 O LIEL7 §_ PAQU2
s © HIGR3 PAQU2 © BESC
e SMBO2 O COCA5 © PITA
2 © LEHI2 0 HIGR3 E 0 AGAR4
& PAQU2 © BESC ° © ASTR
5 © GAUN2 O PITA © DASE2
7] g
=
g |
o
I o F
5] —t——————— | &
I | I | | | I | | ° | | I |
-0.010 -0.005 0.000 0.005 0.010 0.015 0.020 0.025 20 25 35 6 7 9 10
nm2081 p90 Meanintensity
(=]
g— © QUAL O PIPA2 2 © CNUR
PAQU2 0 CHMA14| < © AGAR4
© CHMA14 © CNUR © QUAL
@©
£ SMBO2 © DEVI4 %-— © ATFI
S © PIPA2 © BESC PAQU2
© DIVI4 ) © SETO7 g ‘ © GAUN2
o —
° © ASTR S O ATFI = © DASE2
27 © COCAS5 © COCA5 © LIEL7
© EUAM9 2 O PITA g © CHMA14
g >
© CNUR PAQU2 © © BESC
£ g g
=] o
5] g = g
o o o

0.015 0.020
|

0.010
|

-0.26 -0.24 -0.22 -0.20 -0.18 -0.15 -0.10 -0.05 0.00 15 20 30
nm2377 nm2352 MOCH
'l‘_l l?l
o PIPA2 S 3 o PIPA2
© BESC © CHMA14
o
© CNUR 5 o ASTR
© CHMA14 5 o PITA
© COCA5 g 0 LIEL7
© GAUN2 ° CAAM2
© QUAL g ° © VIPE
o
PAQU2 S s SMBO2
o PITA © TRSE5
r___ TRUR2 § © DECA8
[f=3
8
o o
| S
e — =]
_ r § §
=] o
T T T T T T T T T
-0.20 0.18 -0.16 0.14 6 8 10 12 0.35 0.40 045 0.50
nm2347 Top.Rugosity nm694




Cumulative importance

Gradient Forest model provides inference on which
remote sensing variable is most important for each
species & the community overal
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Fitted functions rescale remote sensing data to represent
overall emergent patterns of community composition

Bi-plot of expected community Map of expected community
composition in each pixel composition in each pixel

RGB image
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