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the influence of edge effects
- on tropical forest diversity,
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Tropical forest fragmentation: a global concern

~20% of tropical forests have disappeared since 1990 (vancutsem et al. 2021, Sci. Adv.)
* Fragmentation experiments: 13 to 75% of biodiversity loss in 35 years (Haddad et al. 2015, Sci. Adv.)

* Reduction of carbon stock of ~ 425 teragrams of carbon per year (2003-2014) (Baccini et al. 2017,
Sci. Adv.)

From ForestAtRisk website (Vieilledent G., C. Vancutsem, and F. Achard. 2022).
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Increasing fragmentation means increasing edge influence
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Edge effects on tropical forest :

Increasing exposure to wind and fire
Hotter and drier microclimate

Biomass reduction (large trees decline)
Diversity loss

Change in species composition

=> Different forest characteristics!



Assessing the influence of edge:
new perspectives

Traditional use of landscape metrics such
as distance to the nearest forest edge

wlevated tree morality (2)

aftered spp. compesition of leal-iter ans (4)
imvasion of disturbance-adapted beetles {5)

atered abundance & diversity of lead-itter invartebrates (6}
ahered height of graatest faliage densty (7)
lowear ralative hurridty (3)
faster recrutment of disturbance-adapted treas (B)
reduced canapy haight (5
reduced sail maisture (7)
|ower canopy-foliage density (10
increased 13C in understary leaves (11}
increased aif tamparature (12)
ncreased temperature & vapor pressure deficl (13}
recucad understary-bird abundance (3)
elevatod Btedall (14)
increased photosynthetically active radiation in understory (12)
Iowver ralative humidty (12}
incrapsed number of troefall gaps (1)

Edge parameter

increased 13C in understory air {11)
higher understary-fallage densty (10)
incraasad seadling grewth {13)

Invasion of disturbance-adapted plants (3}

Jwer luad relative-waler contents (12)

lower sall-moisture content (12)

highar vaper pressure defict (12)
igher leal conductance (1Z)

increased phosphorus contant of falling leaves [14)
nwasion of disturbance-adapled plarts (14}
mcreased recruitment of Cecropia spp. (13)
radussd density of fungal frulting badies (15)

T T T T T T

Iimvasion of disturbance-adapted buttedflies (3)

afered spp. composition of keaf-itter invertebmates (5]

increasad wind disturbance {1)
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New perspectives from
remote-sensing tools such as Lidar
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=> Assessing fine-scale variation in
canopy structure should improve our
understanding of edge influence on
different forest characteristics



Studying edge effects
iIn New-Caledonia's moist forest: Context

New Caledonia's biodiversity hotspot (~18 000 km?), South West Pacific:
e > 3000 plant species (75% endemism)

» < 20% of natural vegetation remaining

. Forest 0
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Studying edge effects
iIn New-Caledonia's moist forest: Context

New Caledonia'biosiversity hotspot (~18 000 km?), South West Pacific:

* > 3000 plant species (75% endemism)

* < 20% of natural vegetation remaining

Ni extraction (tones x 1000)

Burned area (ha x 1000)

Ultramafic substrates 1/3 the main island (~30% of the worldwide stocks of nickel)
=> Jow nutrient availability, low water retention, high levels of toxic metals
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Studying edge effects
iIn New-Caledonia's moist forest: Methods

~ 200ha
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Studying edge effects
in New-Caledonia's moist forest: Methods

~ 200ha + 46 plots (400m?) located at different distance from the
E Forest forest edge (10-300m)

Lidar area ® All trees DBH>10cm, (2093 trees, 115 sp.)

®* Plots
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Abovegroud biomass (AGB)
AGBest = 0.0673 x (pD*H)%976

From Chave et al. 2014, Glob. Change Biol.
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Studying edge effects

iIn New-Caledonia's moist forest: Methods

» Vapor Pressure Deficit (VPD)
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Lidar area * All trees DBH>10cm, (2093 trees, 115 sp.)
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(
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Studying edge effects
iIn New-Caledonia's moist forest: Methods

Does canopy structure mediates the influence
of edge on forest biomass, microclimate,
diversity and functions?
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Studying edge effects
iIn New-Caledonia's moist forest: Results

* Influence of edge on canopy structure
Forest plots and whole landscape (20720m cells)
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Studying edge effects
iIn New-Caledonia's moist forest: Results

* Influence of edge on forest characteristics
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Studying edge effects
iIn New-Caledonia's moist forest: Results

* Influence of edge on forest characteristics
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 Canopy structure -> forest characteristics
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Studying edge effects

in New-Caledonia's moist forest: Results

Structural equation modeling & Variance partitioning
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Studying edge effects
iIn New-Caledonia's moist forest: Results

Structural equation modeling & Variance partitioning
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Conclusions

Edge effects:

* Impact different characteristics of tropical forests, related to structure, diversity,
function, biomass and microenvironmental conditions.

* Have both direct influence and indirect influence mediated by canopy structure
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* The use of Lidar allows to evaluate fine-scale variation in canopy structure
=> [nsights on the multiple impacts of edge effects
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Conclusions

Edge effects:

* Impact different characteristics of tropical forests, related to structure, diversity,
function, biomass and microenvironmental conditions.

* Have both direct influence and indirect influence mediated by canopy structure

Lidar :

* The use of Lidar allows to evaluate fine-scale variation in canopy structure
=> [nsights on the multiple impacts of edge effects

* Lidar metrics are better predictors of tropical forest composition
and microclimate than distance to forest edge alone

Perspectives:

* Evaluating the consequences of forest fragmentation
=> More precisely
=> At larger scales

* Predicting future responses of forest dynamics and
functioning to climate and land-use changes.







