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Traunstein (South of Germany) 2016 – 2022

0 meters 10 20 30 40 50Lidar height (first return) 1 m x 1 m 

2016

2018

2022

Growth No change Thinning Clearing



Microwaves and Radar Institute > 30.05.2006
Microwaves and Radar Institute

Froshham (Traunstein, South of Germany) 2016 – 2022
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TomoSAR
at time T1

TomoSAR
at time T2
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(1)[R ]TomoSAR coherence matrix at T1:

Eigen-decomposition of the change matrix Δ into contributions in orthogonal directions:
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λk > 0 : contribution added from T1 to T2
λk = 0 : contribution not changing from T1 to T2
λk < 0 : contribution removed from T1 to T2

TomoSAR coherence matrix at T2: (2) (1)[R ] [R ]= + D

Beamforming reconstruction at T2:
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TomoSAR coherence matrix at T2: (2) (1)[R ] [R ]= + D

Beamforming reconstruction at T2:
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λk > 0 : contribution added from T1 to T2
λk = 0 : contribution not changing from T1 to T2
λk < 0 : contribution removed from T1 to T2

λ1 maximum positive = λ+

λ5 maximum negative = λ-
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TomoSAR coherence matrix at T2: (2) (1)[R ] [R ]= + D

Beamforming reconstruction at T2:

(2) *T (1) *T

K K
(1) *T T (1)

k k k k vk
k 1 k 1

P (z) a (z) [R ] a(z) a (z) [ ] a(z)

P (z) a (z) v v a(z) P (z) P (z)*

= =

= × × + × D ×

= + l × × × = + l ×å å

   

  

λk > 0 : contribution added from T1 to T2
λk = 0 : contribution not changing from T1 to T2
λk < 0 : contribution removed from T1 to T2
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Further approximation: v a(z ),   v a(z )+ + - -» »
   Steering vectors (= Dirac-δ profiles) calculated for two 

phase center heights z+ and z-
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Heights of TomoSAR changes, 2017-2022
Change of difference between 

H100 and mean height Decreasing power (z -)
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Heights of TomoSAR changes, 2017-2022

Change of H100 Decreasing power (z -)
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Conclusions

• Case study: 7-year change in the Traunstein forest.

• Structural changes are reflected in TomoSAR profiles at different times, together with seasonal 

ones.

• The analysis was supported by an eigen-based framework to interpret profile changes in terms 

of amplified / attenuated scattering contributions.

• The potential: locate 3D changes even with just TomoSAR + InSAR configurations.

• The challenges: separation between structural and dielectric changes, especially without 

systematic acquisitions in time.

• One perspective: Investigate change of Pol-InSAR parameters together with profiles / heights. 

Here: min / max G2V ratio across polarimetric channels. 

• Not (yet) understood: How strong should be a change to be actually seen in TomoSAR / InSAR

measurements, and in which way it could effect them. 
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