
Characterizing old-growth forests from multisource remote sensing

General Proposed Framework
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Introduction
• Old-growth forest is the ultimate stand

development stage with the most complex

structure, which benefits the biodiversity as the

different ecological niches are allowed to be

assembled.

• Commonly, old-growth forests are characterized

by the complexity and diversity of structural

attributes generated from field measurement, and

functional traits are often missing in old-growth

forest characterization.

• Functional traits can be valuable to define the old-

growth forests by explaining the changes in the

ecosystem function over the time of stand

developments.

• Only a few studies have used the integration of

structural and functional traits generated from

remote sensing to characterize old-growth forests.

• We integrated multisource remote sensing data -

mainly LiDAR and hyperspectral- to derive

information on the complexity of structure and

function of old-growth forests over space and time.

Objectives
• To identify RS-enabled structural and functional

traits of old-growth forests.

• To upscale the characterization of old-growth

forests to higher spatial extents

• To extrapolate the method to other old-growth

forest ecosystems in different biomes and

latitudes.

Study Sites

Study Sites of this research: a) Veluwe, The Netherlands, b) Bavarian Forest

National Park (BFNP), Germany, c) Evo, Finland. BFNP is the site for benchmarking

the procedure, methods, and tests for old-growth forests indices developments.
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Future Works
• Develop “old-growthness” indices by combining

the RS-derived structural and functional

attributes using expert rule-based approach.

• Upscale the old-growth forest indices-based

model from plot to landscape level.

• Apply model extrapolation and evaluate the

method and the used approach.

Further contact:
*Email : d.p.adiningrat@utwente.nl

Website : https://www.bio-space.nl/

Structural Traits

Old-growth forests have more complex and diverse structure than second-

growth forests both in horizontal (canopy heterogeneity) and vertical

(multilayer canopy) dimensions.

The median of LiDAR structural diversity metrics of old-

growth and second-growth forests show a significant

difference based on the Wilcoxon test (p < 0.05)

Functional Traits 

Old-growth forests distribution map
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Example of different vegetation indices to observe the dynamics of ecosystem

function of old-growth forests. Later will be combined with structural traits and a

time-series approach to developing old-growth indices, mapping and upscaling the

distribution of the old-growth forest.
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