Which drivers control
the above-ground biomass
of rainforests in New Caledonia?
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An archipelago in the South Pacific

Indonesia Solomon
Papua New Guinea Islands
Vanuatu
New Caledonia Fiji
Austratia Tropic of Capricorn

-> Biodiversity hotspot

» 3371 species
» 75% of endemism

New Zealand



Potential drivers of above-ground biomass

-> Rainforest typology is unknown

Forest
structure

|

Environmental
parameters

Flora

s G
composition

Forest dynamic



Potential drivers of above-ground biomass

-> Rainforest typology is unknown

- Density
> - Vertical stratification
Forest - Basal area

Flora Environmental
composition parameters

\» Forest dynamic 4/

- Which structural drivers control
rainforest above-ground biomass?



» First results on the structure of the tropical rainforest at the

landscape scale, in New Caledonia



New Caledonian Plant Inventory and Permanent
Plot Network - NC PIPPN, 2005

© 201 Floristic Inventory plot of 20 x 20m

Along the Central Mountain Chain
20-23°S and 164-167°E

—> 28 640 plants with DBH = 5 cm

I Tropical rainforest



New-Caledonian Plant Inventory and Permanent
Plot Network - NC PIPPN, 2005

© 201 Floristic Inventory plot of 20 x 20m

Along the Central Mountain Chain
20-23°S and 164-167°E

—> 28 640 plants with DBH = 5 cm

I Tropical rainforest

It fi trat
»Substrates .| Ultramafic substrate

Ultramafic and Non-Ultramafic
> Elevation

From sea level up to 1200 m

> Rainfall
1548 - 3516 mm.yr’



Impact of environmental factors on rainforest
structure - Results from Ibanez et al., 2014

» Substrates
Floristic dissimilarity: Bray-Curtis= 0.97
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Impact of environmental factors on rainforest
structure - Results from Ibanez et al., 2014

> Substrates

NO IMPACT ON FOREST
STRUCTURE
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Impact of environmental factors on rainforest
structure - Results from Ibanez et al., 2014

> Substrates > Elevation

NO IMPACT ON FOREST % variance of the number of stem
STRUCTURE explained by elevation: 15,7%
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20x20m plots are unsuitable for structural
parameter estimation- results from Ibanez et al., 2014
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> Magnitude of BA is correlated to the diameter of the largest tree
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Structural plot network - NC PIPPN 2013

@® 6 Structural Inventory plot of 1ha

L' 7376 trees with DBH = 10 cm

La Guen

Tiwaé

Forét Plate

Atéou

I Tropical rainforest Jéve
© 0.04ha plots

Bouirou




Structural plot network - NC PIPPN 2013

@® 6 Structural Inventory plot of 1ha

L' 7376 trees with DBH = 10 cm

» Tree DBH

___LaGuen » Canopy stratification
» Tree height

___ Tiwaé » Tree position xy

» Wood density

» Floristic inventories

Forét Plate

Atéou

I Tropical rainforest Jéve
© 0.04ha plots

Bouirou




High stem density

Tiwaé
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» High variation between sites
MIN= 879 MAX=1297



High stem density

Tiwaé
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Stem density

» High variation between sites
MIN= 879 MAX=1297

» High stem density:
MEAN=1137 + 162
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High stem density

Tree stems - Palms - Tree ferns Stem density

» High variation between sites
MIN= 879 MAX=1297

» High stem density:
MEAN=1137 + 162

Tiwaé

La Guen

Forét Plate

Jéve ‘ Palm & tree fern density
.y » High variation between sites
ouirou
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High stem density

Tree stems - Palms - Tree ferns Stem density
» Differ among sites

I MIN= 879 MAX=1297

La Guen - > High stem density:

Tiwaé

Forét Plate MEAN=1137 + 162
Jéve ‘ Palm & tree fern density
Bouirou - > High variation between sites
- Presence/absence

Atéou - » High stem density & basal area

0 200 400 600 800 1000 1200 1400 Palm - La Guen= 15% of BA
Stem density.ha" Tree fern - Bouirou= 12% of BA

‘ Importance to include palms & tree ferns in
structural dataset



High diversity in vertical forest stratification

4 Strata
Emergent —> Function of the interception of light by tree crown

I Emergent: receiving full light from above and from
Canopy all sides
Under canopy I Canopy: receiving full light from above
Bl Under canopy : receiving a part of light from
Undergrowth
above

Bl Undergrowth: receiving diffuse no direct light



High diversity in vertical forest stratification

4 Strata
Emergent —> Function of the interception of light by tree crown

I Emergent: receiving full light from above and from
Canopy all sides

Under canopy I Canopy: receiving full light from above

Bl Under canopy : receiving a part of light from

Undergrowth
above

Bl Undergrowth: receiving diffuse no direct light
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Small diametric structure...
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» 2 patterns of diametric distribution



Small diametric structure...

Tiwaé

{t  Atéou
La Guen — Median = 13cm

! Bouirou
Jéve Median =17cm
\ e

DBH (cm)

» 2 patterns of diametric distribution

» High density of small DBH
50 % of stems are < 13-17 cm
> 80% stems are < 40cm



Small diametric structure...but large contribution
of largest DBH to basal area

- BA of plot (m2.ha™")
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> % of stems > 40cm: 8-20%

» 2 patterns of diametric distribution represents > 50% of BA

» High density of small DBH
50 % of stems are < 13-17 cm
> 80% stems are < 40cm



Small diametric structure...but large contribution

of largest DBH to basal area
- BA of plot (m2.ha™")
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» High density of small DBH » BA variability among sites
50 % of stems are < 13-17 cm
> 80% stems are < 40cm



Small diametric structure...but large contribution

of largest DBH to basal area
- BA of plot (m2.ha™")
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» 2 patterns of diametric distribution represents > 50% of BA
» High density of small DBH » BA variability among sites
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> 80% stems are < 40cm
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A low forest canopy
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» Heterogeneity of the mean canopy
height among sites



A low forest canopy

20

N
(&)
1

Mean Canopy Height (m)
o o

Atéou Bouirou Jéve Forét La Tiwaé
Plate Guen

» Heterogeneity of the mean canopy
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» Diameter-Height allometry
(Feldpausch et al., 2011)

» Low canopy height: 38m
Hmax: ~ 70 m in Asia
~50m in America



A low forest canopy
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» Diameter-Height allometry

» Heterogeneity of the mean canopy (Feldpausch et al., 2011)

height among sites > Low canopy height: 38m

Hmax: ~ 70 m in Asia
~50m in America

# Caledonian rainforests are « Stocky »

200



Largest trees as descriptors of AGB

Above-ground biomass : AGB=0.0509*Y (WD*DBH"2*H) chave et al.,2005
Mg.ha-1 H: tree Height and WD: Wood Density
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—> inter-site AGB heterogeneity



Largest trees as descriptors of AGB

Above-ground biomass : AGB=0.0509*Y (WD*DBH"2*H) chave et al.,2005

AGB (mg.ha-1)
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—> different contributions of large diameters to explain biomass

» Large tree density is the main driver of above-ground biomass



AGB

Tiwaé

- Tree density

+ DBH size Crown size Canopy stratification -
Antin et al., 2013
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AGB

Tiwaé

- | Tree ciensity =_
+ DBH size Crown size Canopy stratification -
1 Antin et ai , 2013

Canopy grain = the image aspect of the uppermost forest layer

Canopy texture provides information on forest structure



Conclusion

High Density
@ Rainforest structure < High Basal area

Low Canopy height



Conclusion

High Density High heterogeneity

@ Rainforest structure High Basal area - in New Caledonian
inf t
Low Canopy height _ rainfores

©

- First estimation
—> High variability
—> Large DBH density




Conclusion

High Density High heterogeneity
@ Rainforest structure High Basal area - in New Caledonian
inf
Low Canopy height _ rainforest

» == | Forest dynamic
drivers

©

—> First estimation

Environmental
= —

—> High variability drivers
—> Large DBH density —
Floristic Next talk
~ | drivers P. Birnbaum

- Next step: Defining a typology of rainforests



Conclusion

High Density High heterogeneity
@ Rainforest structure High Basal area - in New Caledonian
inf
Low Canopy height _ rainforest

» == | Forest dynamic
drivers

©

—> First estimation

Environmental
= —

—> High variability drivers
—> Large DBH density —
Floristic Next talk
~ | drivers P. Birnbaum

- Next step: Defining a typology of rainforests

CANOPY GRAIN APPROACH

FOTO method (Couteron, 2002; Proisy et al.,2007; Barbier et al., 2010)
-> integrates size, number and tree crown overlap
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