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Introduction - Motivation
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Pioneering

Å First areal ice-basementmappingin an ice caveglobally. Exampleof the application
of groundpenetratingradar(GPR)in Eisriesenwelt, the largesticecaveon Earth.

άIƻǘέresearchtopic

Å Cave-icevolumeandits stabilityisa crucialindicatorof climatechanges.

Proxy

Å Togetherwith the 3D visualizationmodelof Eisriesenwelt, a large-scaleice-thickness
mapisableto serveasa historicalicevolumerecord.



Introduction - Workflow
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DataCollecting

Å Collectingraw GPRdataof icethickness

DataProcessing

Å Dataenhancement,time-depthconversion,layeranalysis

Ice-BasementMapping

Å Featurepoint extraction,featurepoint interpolation,mapgeneration



Study Site
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Å Northern Austrian Alps
Å Ice-covered part of cave system
Å Approx. 24,400 square metresin 

201X



Study Site

Ice-Basement Mapping of EisriesenweltCave Using Ground Penetrating Radar chart6 of 24

Classificationof Eisriesenwelt:

Å A dynamiccavewith strongChimneyEffect

Originof the caveice in Eisriesenwelt:

Å Freezingof infiltrating water



Data Preparation
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DataCollection

Å 20. 04. 2017ς23.04.2017

Å 143datasets(surveyprofiles)

Å Type: IDS GPR, RIS MF Hi-Mod (Dual 

frequency: 200HMz/600HMz)

Å Samplingrate: 32 tracesper second

Å Hand-towingscans: 0.5m/s in average



Data Preparation
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Data Preparation
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Data Pre-Processing Steps:

Å DewowFiltering:
Eliminating low-frequency signal bias caused by 
Wow Effect

Å Time-Zero Correction:
Removal of the wave echo from the ice surface 
and radar shell

Å User-Defined Gain Function:
Exponential gainto enhance the traces 
horizontally

Å Trace Editing:
Removing the traces recorded while the antenna 
was occasionally stopped incidentally



Data Preparation ïDewow Filtering
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Origin of Wow Effect:
Å Caused by swamping or saturation of 

the recorded signal by early arrival of 
radar wave echo.

DewowFilter:
Å Quasi Mean Filtering



Data Preparation : Time - Zero Correction
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Data Preparation ïGain Function
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Amplitude information is enhanced by changing linear gain to exponential 



Data Preparation ïTrace Editing
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