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Allows Dual-Pol (HH/VYV,
HH/HV, VV/VH, HV/VH,
HH/VH, VV/HV)
acquisitions in an
experimental mode
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e One satellite transmits and
both satellites receive
simultaneously

o small along-track
displacement required for
Doppler spectra overlap

e requires PRF and phase
synchronisation

Standard DEM Mode



TanDEM-X Data Acquisition Modes

Provides in one pass two
different baselines
(1 monostatic and 1 bistatic)
In a single Polarisation

Kz2 = 2* Kzl

Experimental mode
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e transmitter alternates
between PRF pulses

e provides three
interferograms with two
baselines in a single pass

e enables precise phase
synchronisation,
calibration & verification



X-band Inversion
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Mawas Baseline sensitivity
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Kz 1st = red

Second Baseline not sensitive to heights Kz 2nd = blue

larger than 25m
> Underestimation expected
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Data Overview

Dual Baseline data sets

Baseline i i

Date Incidence K, He|ght .Of Polarisation

[m] angle ambiguity

4. September 2011 113 36.7° 0.12/0.25 | 51m/25m VvV
Time Serie of 5 acquisitions in VV
Dual Pol data sets:
Baseline ' '
Date Incidence K, Helght .Of Polarisation
[m] angle ambiguity

25. August 2011 92 30.5° 0.12 52m HH/VV
13. December 2011 54 30.5° 0.07 89m HH/VV
24. December 2011 55 30.5° 0.07 89m HH/VV
4. January 20102 58 30.5° 0.08 79m HH/VV
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Mawas Alternating Bistatic Coherence

Bsl.1

Amplitude




Mawas Alternating Bistatic Phase

Amplitude Phase Bsl.1
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Sacattering Centre Height Temporal Evolution

25.August 2011

4. September 2011

13. Decembre 2011
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Mawas Single Baseline 1
Amplitude with Lidar H100

aseline over Cohe
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e Offset due to dry forest condition
e (seasonal effect)
FE o e P e 1a

H100 [m]



Radar Height W (m)

Mawas Single Baseline 2
Amlltude with Lidar H100
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Mawas Single Baseline Temporal Evolution
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Radar Height ¥y (m}

Mawas Dual Baseline |
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Mawas Comparision Dual Baseline vs. Dual Pol

Radar Height Dual Pol (m)

o~
(@]

25.August 2011

4, September 2011

13. Decembre 2011

sof Rasacs 40
. . / -
6.4m 51m _ L ; T 6.0m
‘ : 2 3 c - ‘
SOF----rmrmr e n 3nF : S B O o S0p-------- [ .
| | 2 i : oo * |
Pt | = : o : 0 — B | s :
‘ & % i :// : : 8 § ++ﬁ+
20"~~~ ﬁ ffffffffffff . S DD [ e e s v e e i - -~ 20F--------- ++++_¢++‘§ ******* B
b A /‘.4._"’* - N < N 1 :
. “ E + * g d - = + I !
:+ R +7 f#ﬁ - ..//? c © P F +f ‘ :
+ ! ! = C * . = =] I
1oL WA [ b S e e E v} C OF R P ]
[ ‘ ‘ F / 2 O ‘ ‘
t ! : L e . D: © [ : :
r ' Cr = 0.48 L A . r=08p QC() r ' Cr = 0.39
! | | . L e i | " RMSE = 6.0
ok TME =B bt , ik O il TR
O 10 20 30 40 ) 12 20 30 40 0 10 20 30 40
RRE H100 [m] H100 [m]
13.December 2011 4. January 2012
AQ T T 40 ‘
= - 5.7/m o 56m |
S 30F------- e R Rt = S 30F s S R 4
o ‘ ‘ o [ : ‘
© + LR © 3++ :
5 | w1t s g
i — % SR ] S o R S ]
S L et T T | :
.g :#‘:# ‘g :M+++ ! ‘ 1
T r ‘ ‘ L ’ ]
L 10F SEEREEEE R . ] CRRREREEt EEREEREREEREREE ]
ISR | | 0.54 5 = 0.51
i ‘ o= 0. E ‘ .
# N | ' RMSE = 5.7 = ' RMSE = 5.6
Deutschi O o el O
DLR fir Luft- 0 10 20 30 40 0 20 30 40 Slide 18
n der H100 [m] H100 [m]



Concluding Remarks

Baseline limitations:
Degraded performance of Dual Baseline Inversion due to
Insensitivity of the large baseline to high forest heights

Seasonal effects in Heights Estimation could be observed (dry
leafless treetops become invisible to the radar)

Dual baseline inversion seems to perform better than dual pol
Inversion

Probably insufficient polarisation dependent ground contribution

for this forest type in X-band. Dual baseline inversion helps to
solve this problem
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