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*%';‘ - Tomography is a fundamental tool to:

0 Investigatethe phenomenologyof Radar scattering

0 Guidephysical modeling through direct observation
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SpacebornelomoSARs intensively being studiedor forest application

BIOMASS

0 Selectedas the next ESA Earth Explorer Core Mis:
o0 Expected launch in 2020

o P-Band

0 Repeatpass
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Ho Tong et al., TGRS, 201

Sion

TandemL, SAOCOMS

0 Currently under evaluation
0 Possible launch in 2018 for SAOCO#
o L-Band

o0 SimultaneousnSARairs

from SAOCOM CS Science Report, ESA, 2015

SAOCOM-CS TomoSAR
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What about ice ?
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What about ice ?

AlpTomoSARFirstcampaign entirely focused on the studytlod
Internal structure of glacieice usingTomoSAR

Key questions:

0 Analogy/complementarity/synergy w.r.t. Nadir looking systems

Sounder/GPR: TomoSAR
o Accurate vertical layering on transects o Spatial Coverage

o Sensitivity to specular scattering (interfaces) © Sensitivity taough internal surfaces

0 Added value w.r.t. single baseline inversion
INSAR& PoliInSARinglebaseline surveygeld sensitivity to scattering depth, not 3D structure

o0 Assessment of the added value of spaceborf@moSARsurveys over glaciers

Zgi” -
¢ o s l@ A : OV 2,
ternal structure of Alpine giéciers

» ./




Test site Mittelbergferner, Austrian Alps

0 temperateglacier at the main ridge of the AlpsTgrol

0 maintest area is a flat plateau in the upper part of the glacier between 3000 andr&200
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Field activities
o Setting up Corner Reflectors

o Stratigraphy of winter snow pack
Density / Hardness, ice layers, grain size

o Transects of snow depth

0 GPR Measurements

GPR Equipment:
o IDSduakrequency 200/60MHz
o Totallength of GPR profile: 18 km
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Elevation [m]

SAR Equipment:
o FMCW SAR hyetaSensing
Transmittedbandwidth: 150MHz
Centralfrequency: 1273MHz
Fullypolarimetric

SpataNB a2t dz0A 2y X
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Aircraft
0 CASA Q12 operated by BLOM@GR

Flights:
o Two flight directions
o 20+20 passes
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N O rth look angle [deg]
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Strong trajectory perturbation caused by wind/ -
turbulence —
o Max along track variation > 50 m

o No autopiloting system

height [m]

0 Proximity to mountain peaks

Wizminated area

2000

ground range [m] -0 -2000 azimuth [m]
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2D Focusing via Time Domain '

all passes
0 Automaticcoregistrationat the

reference elevation




TomoSARrovides resolution in elevation by jointly focusing data
from multiple baselines

Y Phase screens result in signal defocusing

0 Spaceborne: tropospherandionospherigphase screens

o Airborne:errors of the navigational system on the order of a
fraction of a wavelength

Phase calibration throughhase Center Double Localization
e joint estimation of target and aircraft positions

Data covariance matrixNKN)
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InSARanaIysis of 15 x 15 interferometric pairs

AlpTomoSAR: observing heinternal structure of Alpine gléciers

Phase Calibration
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Estimated trajectory errors

Trajectory error - ground range [m]
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