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o
,"
A o 408 o
e oA
ATTICUS STOVALL
Science P! A 3
UMD / NASA GSFC
Co-Authors: o
Lola Fatoyinbo, John Armston, Kim Calders email: atticus.stovall@nasa.gov  “A®
Lisa Bentley, Mat Disney, Shukhrat Shokirov Twitter: @StovallAtticus °

.\6 () A
|18l J56] pR— 3 e =
B o P L S >
(7 “:*/é +¢’6>,/7 6\%'3
SRYLE> UNIVERSITY ECOSYSTEM LIDAR




ow do we gquantify the
structural traits of biodiversity?




Terrestrial laser scanning brings 3D to biodiversity traits |
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Goal: Better understand structural and functional scaling
relationships of trees

+ How?: Quantifying drivers of tree-level traits for improved
characterization of biodiversity.

1) Develop global TLS;databaseand extract 3D traits.
| 2) Validate and test allometry. and scaling theories.
' 3) Link scaling relationships to environmental conditions.
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I GTLS grew by 592 TLS plots to 1594!

MG © 57 members (47 with TLS data) and 40 institutions have joined

Univorsiy  BE-HLTS TLS database manuscript near submission — more to come!
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Finalizing tree
segmentation
and
parameters

GOOD Segmentation

POOR Segmentation




New occlusion metric for automatic QAQC




New occlusion metric for automatic QAQC

Tree 740
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Automatic QAQC will rapidly increase GTLS datasets




)

CAPEAR 5
¥ &

i

Ta ,'
L

L]
€

i

S

B éfh%.bk..

3 i
RE N\

At

s

Qu
N

Sy

e R
L

e




South Africa’s Southern-most

—

24 m Crown Diameter

16 m Height

Baobab

8.4 m Crown Depth

Top-heaviness

Aspect ratio

Relative Crown Width
Crown Area

Leaf Area

Crown Density

Mass Taper Exponent
Path Fraction

Crown Asymmetry
Branching Angle

Scientist for Scale
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20 Representative Focal plots for Finalizing Automated Processing
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Global-scale processing and trait analysis is now possible



3D Trait Distributions for >11,000 trees in 5 Biomes
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Traits in these broadleaf systems have a diverse range at a global scale




Convergent and Divergent Traits Across the World's Forests
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How might 3D traits connect to the growing conditions of trees?




—— Environmental Drivers —
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Past Year Progress:

* Massively successful field campaign in South Africa

* MAJOR advances in processing and data assessment that lay the
groundwork for larger-scale future processing of TLS data.

 >10,000 trees processed in 5 biomes, paving the way for global-
scale analysis of scaling relationships.

!
; Next Steps:
* Link scaling relationships to environmental conditions.

. * Current project focuses on long=term environmental drivers. We

need to consider dynamics and in future work!
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Thanks to all current contributors: For more information, contact:
Atticus.E.Stovall@NASA.gov
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We look forward to more!

GHENT
UNIVERSITY ECOSYSTEM LIDAR



