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Amazon Forest Height Map  @ 25 m 
Ø 12,000 TanDEM-X CoSSC Scenes

Ø 60 M GEDI Waveforms



Amazon Forest H Structure Map @ 100m 
Ø 12,000 TanDEM-X CoSSC Scenes



Amazon Forest H Structure Map @100m 
Ø 12,000 TanDEM-X CoSSC Scenes

100 km

2018/2020 vs 2011/2013



Forest structure from FORMIND

Undisturbed Forest



Forest structure from FORMIND

Logging Scenario



Forest structure from FORMIND

Fire Scenario



Scale dependency of forest structure
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parameters depend on 
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If the estimation 
window is too small, 
the local heterogeneity 
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Forest structure 
parameters depend on 
the estimation scale:
 
If the estimation 
window is too large, it 
loses its sensitivity to 
structure variability



Wavelet Transformation Scheme

FORMIND: phase 
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Wavelet statistics in FORMIND



Wavelet statistics in FORMIND



Wavelet statistics in TanDEM-X

Test Site: Kuopio - Finland



Wavelet statistics in TanDEM-X

TanDEM-X Coherence and Wavelet Spectrum (L0) - 2012 and 2018 – Resolution: 20 m



Wavelet statistics in TanDEM-X

Wavelet Variance 2018, Resolution: 10 m



Wavelet statistics in TanDEM-X

Wavelet Variance 2018, Input Resolution: 10 m



Summary

§ Forest (horizontal) structure changes at different spatial and temporal scales 
making its characterization a multi-scale problem.

§ Significant forest structure change occurs already at small spatial scales and 
requires a high spatial resolution at “starting level”.

§ TanDEM-X provides such forest structure sensitive data at high spatial 
resolutions.

§ Wavelet analysis of TanDEM-X derived canopy height profiles allows the 
characterization and interpretation of the structural heterogeneity at different 
scales.

§ The physical interpretation and the resolving of potential ambiguities is 
ongoing, supported by forest simulations.
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