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Introduction

Tropical rainforests in a global perspective

(1)  Biodiversity hotspots

Tree diversity of tropical lowland compared to mountain forests?

Diversity of tropical lowland forests
Phillips et al. (1994) PNAS, 91, 2806

About 0.5 km² of lowland 
rain forest in Borneo 
contains as many tree 
species as 4.2 Mio km² of 
northern hemispheric 
temperate forests. 

Wright (2002) Oecologia, 130, 1-14.
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Tropical rainforests in a global perspective 

(2)  The importance in the global carbon cycle

Magnitude? Regional variation? 

Mountain forests compared to lowlands?

Malhi et al. (2006): Global Change Biology, 12, 1107-1138.
Regional variation of forest live AGB in Amazonian lowland forests. 

SE Asian (Malaysian) 
Dipterocarpaceae lowland 
forests: 

Pasoh: 431 Mg DW ha-1

Kinabalu: 437 Mg DW ha-1

200-250 Mg DW ha-1

310-320 Mg DW ha-1

330-350 Mg DW ha-1



Introduction

Elevational gradients are among the most powerful ‘natural experiments’ for 
testing ecological and evolutionary responses of biota to geophysical influences, 
such as […] temperature. Körner (2007) TREE, 22, 569-574.

Tropical rainforests in a global perspective 

(3)  Ecological conditions in tropical mountain forests

Effects on mountain forest tree diversity and AGB?

One of the most important factors 
associated with increasing 
elevation is the decline in air 
temperature by about 5.5 K km-1 
of elevation which largely drives 
photosynthesis conditions for trees. 

Isolation effect
Körner (2000) TREE, 15, 513-514.
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Tree diversity and ecology of tropical mountain rain forests in Sulawesi, 
Indonesia
Research questions

• How do diversity (i.e. floristic composition, species richness, 
phyglogenetic community structure) and biogeography of tree communities 
change with elevation?

• How does aboveground biomass (AGB) of tropical montane rain forests 
change with elevation and how are changes related to diversity and 
biogeography?

Location 

Elevational transect study in old-growth montane rain forests in Lore Lindu
National Park, Sulawesi

Comparisons to : SE Asian (Malesia) and Neotropical rain forests



Study area: Malesia

The tropical regions of Southeast Asia and New Guinea



Study area: Sulawesi

Lore Lindu National Park and old-growth rain forest study sites

The island of Sulawesi, Indonesia



Submontane forest (1050 m) Lower montane forest (1400 m)

Mid-montane forest (1800 m) Upper montane forest (2400 m)

Study area: Mountain forests in Sulawesi



Structural changes in mountain rain forests, Sulawesi

Stand structural characteristics of four montane forests in Sulawesi

Culmsee et al. (2010) Journal of Biogeography, 37, 960-974. 



Tree family composition of mountain rain forests, Sulawesi

Elevational changes in AGB partitioning among tree families in Sulawesi

Culmsee et al. (2010) Journal of Biogeography, 37, 960-974. 



HC 770

Tropical elements

Example: Myristicaceae

HC 326 (r 144)

R123 Horsfieldia costulata

Knema stellata Merr.



Centred in the Tropics

Example: Moraceae

Making a tree: germination on another
tree, the „trunk“ is largely formed
downward by roots („strangler“)
Hallé, Oldeman & Tomlinson (1978)



Castanopsis acuminatissima (Blume) Rheder

R 481 (HC 737)

Lithocarpus havilandii (Stapf) Barnett

Fagaceae

Unique biogeography: 
Evolutionary centre in SE Asia
and dominance in northern
temperate regions



Trimenia papuana
(Trimeniaceae)

Phyllocladus hypophylla
(Phyllocladaceae)

Endemics to Malesia

Example: Trimeniaceae

Southern hemisphere conifers

Examples: Phyllocladaceae, 
Podocarpaceae



Biogeographical distribution patterns in mountain rain forests, Sulawesi

Biogeographical distribution along the elevational gradient

Culmsee et al. (2010) Journal of Biogeography, 37, 960-974. 

1, Centred temperate; 2, tropical montane; 3, endemic to Malesia; 4, tree ferns



Tree species richness in Malesian rain forests

Tree species richness in Malesian rain forests

Species richness of trees 
d.b.h. ≥ 10 cm in 1 ha-plots 
or estimated from species-
accumulation curves of fifty 
old-growth rain forests 
available from eight regions 
in the ever wet tropics of 
Malesia in relation to 
elevation



Phylogenetic relationship of Malesian mountain forest tree communities

Phylogenetic relationship of Malesian mountain forests
- elevation & isolation -

Ordination (non-metric dimensional scaling, NMDS, with three-dimensional start 
configuration and 50 iterations) of eleven Malesian forest tree communities



Cross-continental comparison of mountain forest AGB

Estimated AGB (Mg ha-1) in SE Asian and Neotropical forests in relation to elevation 

Forest aboveground biomass in tropical mountain forests world-wide



Cám ơn!  – Danke!  – Thank you! – Terima kasih!


