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Background Methods .. Preliminary results

Miombo woodlands are the dominant vegetation cover in southern Africal, . _ N | |
forming woody savannahs with an often thick grassy understorey?. In Bicuar National Park, southwest Angola, we F(1,13=9.7, P<0.005, I A positive relationship

Miombo woodlands hold ~18-24 Pg C, comparable to that of the Congo constructed 15 1 Ha square survey plots in ‘ R2=0.427 e.xists betweerT species
basin rainforests®, however the processes which govern woody carbon intact miombo woodland, across a gradient of 05 i richness (rarefied to
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distribution are poorly understood. stem density which were further subdivided into 3>m I account for variation in

nine 10 m diameter subplots, which form the stem density and
sample unit for this study. aboveground biomass
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The Biodiversity — Ecosystem Function Relationship postulates that at a
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Aboveground biomass (Mg Ha'1)

local scale, as the number of primary producer species increases, the -, : (AGB), explaining 43% of
values of various ecosystem processes such as gross primary productivity 3 the variation in AGB.
and standing biomass also increases due to wider niche space occupation®. ‘ ‘ ‘
v 4 ® Rarefied species richness12 10 Addrtlona”y’ Va r|a nce |n
A Leica HDS6100 Phase Shift Fiy 13.)=9.7 P=0.09, treg helght had 2
Terrestrial Laser Scanner (TLS) e R2=0.202 { positive but weak effect

on aboveground
biomass, suggesting that
a distribution of foliage
material throughout the
canopy profile may allow

was used to construct 3D
shadowless images of the foliage
inside each subplot. Reflective
targets were to allow the data to
be compared with satellite LiDAR
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[Bicuar, Angola 10 products |n the future' greatly 16+05 { I } greater Stem denS|ty and
m extending the value of the data. $ above ground biomass
M|Omb0 . 40 Height coeffi?:ioent of variation (m) o0 per unit area'
woodlands . . . 800
Terrestrial LIDAR Analysis Fo15=9.7, P<0.005, -
Tree species dlver5|ty.may |T\crease.atfove.ground bloma:c,s in miombo TLS data will be aggregated and voxelised for each subplot to produce estimates 500 R?=0.474 I 1 Ha plot
woodlands through niche differentiation in canopy architecture and

of the woodland canopy foliage density at different heights through the canopy.
It is expected that plots with higher species richness will have a greater overall
foliage area and a wider foliage distribution over the canopy profile.

woodland canopy occupation. While some canopy tree species may be
able to escape seasonal grass fires by growing rapidly to large canopy
trees, others may be able to persist as small understorey trees in spite of
fires, resprouting each year from a large root system. A larger species pool
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Field data Point cloud Voxelisation Foliage

stitching and cleaning density profiles 200 .
may therefore allow more stems per unit area *
Horizontal canopy packing Vertical canopy profile Point o T -
cIoudsE
La‘;- 'O”f- ol * Process terrestrial LIDAR data to produce foliage density profiles for each
argets
How does species subplot.
tlipaely Blemess Noiplineanmixca .. * Create metrics to assess foliage distribution through the canopy profile.
estimation effects models composition affect : : , : : :
| . ; ; . :  Compare foliage density profiles from the TLS with satellite borne LiDAR
DBH, height, foliage density , ,
Fm— distribution and data to scale up to the whole of Bicuar National park.
1 3 — TN : S * Explore tree functional richness via canopy position as a potential driver
S P L woody biomass:

S of aboveground biomass.

THE UNIVERSITY of EDINBURGH 1Ref_ere”°e5: : , - _
School of GeoSciences N E < Arino O., et al. (2010{), GIoI?cover 2009 , ESA Living Planet Symposium (1.), 1—3.. ’ . .
2Campbell B. (1996), ‘The miombo in transition: woodlands and welfare in Africa’, Centre for International Forestry Research, Bogor, Indonesia.

SCIENCE OF THE 3Mayaux P., et al. (2008), ‘Remote Sensing of Land-Cover and Land-Use Dynamics’, Earth Observation of Global Change pp. 85-108.
4 [ l [ o . [ [ . [ ° [ [ o ’ L) ] >
ENV'RONMENT Cardinale B. J., et al. (2009), ‘Effects of biodiversity on the functioning of ecosystems: a summary of 164 experimental manipulations of species richness’. Ecological Archives, 90-60.
°Hancock S., et al. (2017), ‘Measurement of fine-spatial-resolution 3D vegetation structure with airborne waveform’, Remote Sensing of Environment, 88, pp. 37-50.



