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Contentsof Presentation

A Study Approach

A Study Region and Field Sites

A Surface ElevatiolCESaTime Series vs. TanDEVDEM

A Dh TDMcCryosaffor Ice andrirnAreas

A X-band Penetration for DiffererfEirnMorphologies ,

A Relations between Penetration Bias and Interferometric Slgnals

_______________________________________________________________________________________________________________________

Satellite Data:Base for the Study:
A TanDEMX: SinglepassinSAR9.6 GHz)
CoSSdata and DEMs 2013/14 & Dec 2016 to Feb 2017
TDM Global DEM (based on multiple acquisitions 2013/2014)
A ICESatMultiple tracks, 2003 to 2009
A CryoSat(13.8 GHz)-R surface elevationJARI) 20162014
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Study Approach @

Criteriaffor-Selectionof the: Study Area

A Reference surface defined by precise laser altimetry datCESat

A Study area with stationary surfaces (dh? 0 since 2003)

A Should include different snow morphologies and bare ice surfaces
A Availability of logistic support

Field Measurements (December 2016)

A Snow andirn stratigraphy and structure in snow pits (sites with
different accumulation rates and wind exposure)

Data /Analysis
A Derive elevation differencBh =h,cgq.; hrpyalongICESatracks

A Use data over blue ice area as reference for verticakgistration of
the ICESafreference surface) and TQ\ DEMs

A For the blue ice area (dominated surface scattering) zero penetratior
for TDM is assumed (penetration biak, = 0)
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ICESatracks and Field Sites
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TanDEMX Amplitude Image and Global DEM enveg’
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Blue Ice
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ComparisoCESat TanDEMX / Temporal Stabili

Dz (CESaf DM, qp,) Dz (CESal DM, opq)

Tracks across blue ice field ICESatracks across Union GIaC|er near U«
: ] : : ] 0 Firnarea
-79,805 -79,8 °S -79,795 -79,79 -79,785 -79,78
17__ = 5= g
2 Dzml e *| Dz{m]
1 ‘!—.:x .:' “ : w ©11.04.2003
# 31.05.2005 ; ¢ A . -
-4 M 28.02.2008 79,765 °§ 7976 0-!,755 I79.'75 79,7‘5 ‘7},74 l-7‘9,l735 U-79,73 :z:i'zz:
_5 | A 10.11.2009 " i« é ‘ 0,5
u A & 1
4 - b A A : ik
3 502“-:‘,.it‘7_ ;
u &
: gl Dz (CESaf DMy, ) for repeat track
DZ0 (CESafD blue i 04- 05- 09 11- 12- 03 12-
20(05 6.86 rl\r/]b"’bab ce 2003 | 2004 | 2005 | 2006 |2006 | 2007 | 2008
2008 -6.84 m 0.10m 013 -0.02 019 009 001 0.23
2009-662m = mmemmmomommmooooommseoooomemosmoooeoes -

. : : | U4: MeanDz = 0.10 m °(0.12
Blue ice:no radar signal penetratioijh,= 0 " m)

Mean offsetlCESat TDM,y,, DZ0 =6.8 m

H. Rott FRINGE 2017 Workshop 7 June 2017 9

Dh,=DZ0-Dz =-6.9 m i

________________________________________



Areas for Comparison:

UG1: accumulation rate
b,° 200 mmkr

UG2: accumulation rate
b,° 150 mmkr

UG3: Blue ice
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Comparison TDM Global DEMryoSat &nveo)
- CumulativeFrequency UG1: Mean TDM CS2: 1.29m
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Differences in Stratigraphy and Penetration

X3 Driscoll Glacier b,° 350 mmAr

Density [kg m™] Hardness [R]

U2 Union Glacier

b,° 150 mmir

Density [kg m™] Hardness [R]

200 300 400 500 600 700 123456 200 300 400 500 600 700 123456
0,00 0 0,00 ; 0
-0,50 -0,5 -0,50 -0,5

_—
-1,00 r -1 -1,00 o -1
E E
[ m—
-1,50 15 -1,50 15
-2,00 -2 -2,00 ; -2
[—
-2,50 25 -2,50 25
25 20 -15 -10 5 O 25 20 -15 -10 5 O
Temperature [AC] Temperature [AC]
_________ Dh p_=__-_6_-_5_m_,_§i_t_e__c_>_r_f_i_rn_pl_6_1_t_e§u________________________thf_:Q;Q_miim@!@@-Qn_m@iﬂ_gla@]@r_
H. Rott FRINGE 2017 Workshop 7 June 2017 12



Snow Morphology

Al (heavy wind exposure) U3 near Camp, 50 cm depth
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