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Introduction - Motivation

Pioneering
A Frst arealice-basementmappingin an ice caveglobally Exampleof the application
of groundpenetratingradar (GPR)n Eisriesenweltthe largestice caveon Earth

G | 2réséarchopic
A Caveicevolumeandits stabilityis a crucialindicatorof climatechanges

Proxy
A Togetherwith the 3D visualizatiormodel of Eisriesenwelta large-scaleice-thickness
mapisableto serveasa historicalice volumerecord
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Introduction - Workflow

DataCollecting
A Collectingaw GPRiataof icethickness

DataProcessing
A Dataenhancementtime-depth conversion)jayeranalysis

lce-BasementMapping
A Featurepoint extraction,feature point interpolation, map generation
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Study Site

A Northern Austrian Alps

A Icecovered part of cave system

A Approx. 24,400 squan@etresin
201X
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Study Site

Classificatiorof Eisriesenwelt
A Adynamiccavewith strongChimneyEffect

Originof the caveicein Eisriesenwelt
A Freezingf infiltrating water
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Data Preparation

DataCollection

A 20.04.2017¢ 23.04.2017

A 143datasets(surveyprofiles)

A Type: IDS GPR, RIS MMHd (Dual
frequency: 200HMz/600HMz)

A Samplingate: 32 tracesper second

A Handtowing scans0.5m/s in average
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Data Preparation

4——— Two way travel time
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Data Preparation

Data Pra:)roceSSIng Steps Data acquisition oo Post collection
A DewowfFiltering v il
L . . . At site  Rubber-banding
Eliminating lowfrequency signal bias caused by (commonly automated) « Dewow
& Initial basic processing : :
Wow Ef‘feCt » Editing » « Time zero correction
« Simple filtering (dewow) « Filtering
A TimeZero Correction: * De oy S o « Docormeton
Removal of the wave echo from the ice surface b e
Topography data « Elevation correction
and radar shell Ty F
* Migration
H H H R + Depth conversion
A UserDefined Gain Function: . i
Exponential gairnto enhance the traces — * Image analysis £
horizonta”y o Attribute analysis ﬂ
o Modelling analysis
A Trace Editing:
Removing the traces recorded while the antenna Interpretation o

was occasionally stopped incidentally
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Data Preparation 1T Dewow Filtering

Raw, recorded GPR trace

oo e o e e Origin of Wow Effect:

&
g A Caused by swamping or saturation of
g oe. the recorded signal by early arrival of
% ’ radar wave echo.
= Two- val time (ns .
2 eyt e DewowFilter:
@ A Quasi Mean Filtering

Two-way traveal time (ns)

Dewowed GPR trace
/\ (T = ﬂ.ﬁ. .
vV

Signal amplitude (mV)
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Data Preparation : Time -Zero Correction

8 Reflexw - 2D-dataanalysis

File Global Plot View Processing Analysis Help Exit
21| raw | proc | proc o 1 Jj— 7 A A % 521397
&Jﬂjﬁﬂj o8 ‘;M S| 8|l = ¢ v 02853
nest| prev.| 1/2.] 2 [plotscale]1 sl Grayl v 2 e 0 4]fle @
1. EAREFLEXAEs 1_proc\PROCDATAN20170421_proch042144__ 01T / traces: 1591 / samples: 2048 2. EAREFLEX\Eisriesen_proc\PROCDATAN20170421_proch042144__.02T / races: 1591 / samples: 1933
DISTANCE [METER] [1]
9

DISTANCE [VETER] [4]

TIME [ns]
TIME [ns]
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Data Preparation 1 Gain Function
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 AEC-Gain . . . e . r Satunct maree) = 3
fitered reference trace e s - — —

ariginal

" energy decay

" remove header gain

% gain function

" div. compenzation

i manual gain (]

" manual gain (<]

" scaled windowaain(x]

" hrace normalize

" w-distance decay(db)

" compensate shipes

" nommalize profiles
| nomalize 30-file
rdistance range
¥ alltraces
1. race 1
last trace 1594

start time [nz] ID—
linear gain[1 qulsewlm
exponent [db/m] W
max.gain I‘I oooa

1267.68 MHZ
oniginal zpectium -17.094

filkered spectrum ' ! ‘ 4 ' '|

T

[4b [lab

Processingl abel ID 3‘

IV apply on example race  change(3 I_|Sequencefioc. Start | Cloze |
™ apply on arginal data 20 % J I cloze after processing

ControlPanet

=

Amplitude information is enhanced by changing linear gain to exponential
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Data Preparation 1 Trace Editing
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