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Random Volume over Ground (RVoG) Scattering Model
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Topographic Dependency of INSAR Coherence (P band

Coherence

Digital Elevation
Model

Topo Lines over Coherence: ridge (blue), valley (green)
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The Effect of Topography on InNSAR Coherence

Interferometric| ~, .\ _ W+ m()
Coherence: | ¥ (W) = exp(/,) 1+mw) ( A
I = I exp(/k,z')exp
Volume -~ I 0

Coherence: "' I,
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Topography Induced Height Error

Change of Volume Coherence
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Modelling Parameters: Extinction: 0dB/m

Vertical Wavenumber: 0.1
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Terrain Adaptive
Vertical Wave-Number:

kz:'ﬂ K 4
sin(6—-a) A

where a is the terrain slope in range.

a is estimated from the low-pass filtered X-band DEM
(to filter-out the DEM variation due to vegetation).
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Radar Heights
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Measurements: 27m
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Test Site: Mawas

105° 110° 115° 120°

- Peat swamp forest

- Flat Topography™

- Forest Height:
15m — 25m

- Biomass aroun
100t/ha

«  Uniform struct

- Open canopy
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Amplitude Phase: -tr to 1 Phase difference: 0 to 1
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Extinction: 0.1 db/m

Blue: Phase Height
Red: Coherence Height
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Summary

Forest height over tropical rainforest was estimated and successfully
validated in L band as well as in P band

Topography effects forest height estimation and has to be compensated

Forest height estimation using X band is possible for certain (sparse) forest
conditions ( such as the mawas peat swamp forests)

X band Phase Scattering Center is lower than Pol-InSAR forest height

# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt e V. Microwaves and Radar Institute / Pol - INSAR Research Group 18

in der Helmholtz-Gemeinschaft



# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt eV

in der Helmholtz-Gemeinschaft

Microwaves and Radar Institute / Pol - InNSAR Research Group 19



