


Airborne campaigns from 2004 to 2009



Outline



Aircraft Instrumentation

S. Hendricks, AWI



Calibrationof the laserscanner
Å Uncorrected

Difference:  0.01 +/- 2.76 m

Å Squintangle corrected
Difference:  0.03 +/- 0.05 m



Calibration of ASIRAS over runway



ASIRAS calibrationover runway

Profile Tshift [s] Difference [m] Stddv[m] Retracker

A070929_03 0.0 3.25 0.03 TSRA

A070929_04 0.0 3.27 0.02 TSRA

A070929_03 0.0 3.51 0.03 OCOG

A070929_04 0.0 3.53 0.02 OCOG



Comparisonof laserDEM with GPS



Comparisonof Laser DEM with GPS

Median GMT CP Error [m] -0.04 -0.18

StddevGMT CP Error [m] 0.21 0.25

Median DEM ςGPSDifference[m] -0.06 -0.20

StddevDEM ςGPSDifference[m] 0.09 0.09



Comparisonof ASIRAS with laserDEM

Median Mean Stddev Roughness

0.01 0.02 0.05 0.07



Median Mean Stddev Roughness

0.00 0.00 0.05 0.09



Comparisonof ASIRAS with GPS

Median Mean Stddev

-0.00 0.13 0.23

Median Mean Stddev

-0.02 -0.05 0.05



Cross point analysisof ALS andGPS

Median Mean Stddev

0.18 0.15 0.25



Comparisonof ASIRAS with laserDEM

Median Mean Stddev Mode

0.06 0.07 0.11 LAM

0.30 0.29 0.09 HAM

Median Mean Stddev Mode

0.02 0.02 0.11 LAM

0.16 0.16 0.05 HAM

LAM (300 m)

HAM (1100 m)



CAL Conclusions

Å Runway: static offset dependent on Retracker

Å Accuracy of ALS DEM is < 0.10 m

ïStatic offsets of up to 0.15 m due to GPS processing

Å Accuracy of ASIRAS is < 0.10 m in the dry snow zone and in the Blue ice 
compared to laser DEM

Å Accuracy of ASIRAS is 0.1 to 2.0 m in the percolation and Ablation zone

ï Retracker dependent (TSRA suggested for all surfaces, see

Helm et.al. 2006) 



VAL Conclusions

Å Small Snow patchesin blue iceseemto be transparent for ASIRAS

ïShape of waveform���}���•�v�Z�šchangesignificantly

ïSystematicunderestimationof airborneradaraltimeter elevationdue to
preferentialbackscatterfrom the blueicesurface

ïDetermination of snowthicknesscritical �Æ?Snow freebord?   

Å LRM elevationson the Antarcticplateaureliable, but with offset to SAR 
elevations

ïFootprintsizecontrolsthe offset

ïSuggestion: run LRM andSAR Mode in combinationwith IceSatat Validation 
site (e.g. Kohnen station, DML Antarctica) 

ÅGPS referencegridsarenecessaryfor the Cal/Val of CryoSat

Å Blue iceareain combinationwith accumulationareaareperfect
validationsitesfor accuracyandpenetrationstudies


