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", Win_EKKO Pro - C:\data\ghanat\PROJECTO\Edit1\ - test -JoEd
File Edit ‘iew DataEditing Insert Process Recipes Launch  Ukliky  Help
Fies:  Select Edit Change Folder: | Edit1 Bl
File: M ame | Start ... | Stop ... | Stepai.. | Anten... | Unitz | Frequ... | fTra... | Time ... | #Poi.. | Time:
LIMED no 7o.ER nos 02794 m 2800 1514 B9 173 34.0
LIMET no 201 nos 02794 m 250.0 403 B2 156 .0
LIMNEZ nao 1015 nos 02794 m 2500 204 G2 156 Ao
LINEZ nao 75.45 no& 02734 m 2800 1510 100 281 R0.0
LINE4 o 20.45 nos 02734 m 2a0.0 410 100 281 50.0
LINES o 10.25 nos 02734 m 280.0 206 100 251 50.0
LIMEE o 202 nos 02794 m 280.0 405 100 251 50.0
LIMET o 202 nos 02794 m 2a0.0 405 100 251 50.0
LIMES o 19.85 nos 02794 m 2800 393 100 251 50.0
LIMES no 203 nos 02794 m 280.0 407 100 251 50.0
LIMNETO 0o 19.85 nos 02794 m 250.0 9a 100 251 50.0
LIMET1 nao 19.75 nos 02734 m 2500 396 100 251 50.0
LINET2 nao 19.95 005 02734 m 2800 400 100 251 R0.0
LINET3 o 202 nos 02734 m 2a0.0 405 100 281 50.0
Processing:
Process Properties
a || Doy
Bandpazs Frequency 1 = 100.0000, Frequency 2 = 200.0000, Frequency 3 = 300.0000, Freque...
== | Migration Welocity = 01000, Spatial Offzet = 0.0000, Scale = 0.2000
SEC Attenustion =1.0000, Start Walue = 1.0000, Gain Max =500
Apply ||l -
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", Win_EKKO Pro - C:\data\ghanat\PROJECTONEdit1\ - test (=<
File Edit Wiew DataEditing Insert Process Recipes Launch Uity  Help
Filz 3
Files: S piader Fie , Change Folder. | Editl |
File Mame Pasitions ¥ Repostion Traces o | Frequ... | #Tra... | Time ... | # Poi.. | Time;
LIMED Time Wwindow 4 Reverse Traces | 2800 1514 =] 172 4.0
LIME1 Points| Trace ¥ Polarity 250.0 403 g2 156 3.0
LIMEZ Timezero 3 Mew Stepsize | 200.0 204 B2 156 3.0
LIME3 250.0 1510 100 251 50.0
T Z ks... 1
LINE4 [eECOMERS . ChopData | 200 0 10 251 500
LIMES 0. 10.25 Mute Data | 250.0 206 100 251 50.0
LIMEG 0o 202 | 250.0 405 100 251 50.0
LIMEY 0. 202 Insett Traces | 250.0 405 100 251 50.0
LIMES 0. 19.85 Delete Traces | 250.0 398 100 251 50.0
LIMES 0o 203 250.0 a07 100 251 50.0
LIME1D 0.0 19.85 Fill Data Gaps | 250.0 398 100 251 50.0
LIME11 0.0 19.75 : Lo 250.0 396 100 251 50.0
LINE12 0.0 19.95 0.05 02794 m 250.0 400 100 251 50.0
LIME13 0. 202 0.0s 02734 m 250.0 405 100 251 50.0
£ ¥
Processing:
Process Froperties
|| Dewow
Bandpazs Frequency 1 = 1000000, Frequency 2 = 200.0000, Frequency 3 = 200.0000, Freque...
— | Migration Yelocity = 0,1000, Spatial Offeet = 0.0000, Scale = 0.2000
SEC Attenuation =1.0000, Start Walue = 1.0000, Gain Max =500
Apply Al -

Chop auy35 5 Edit <5y s 51 45 o0 aseiie sla ks sl GPR ablie oS 5 o 51 Lol (slosgame ol Y-all IS

129



Y-l IS 0 a8 jeblen ccal (Sils n Oldas 5l cany0d SO Sl baools islo 5l als e
ool Sldas caul ad 3 13 15816 5 Lol aas ;o bools Jaaz 13,0 (5310, 05 g o0 00y
losls  Jloel JB S oo iy pad )5 &5 Suglsl ol i ar g Wigdioo Caupgd o ymiy (nl jo (2]
Sl b g gl oo adlal cud (pl 4 Insert processing Sy p 3 oolawl b (il ol e ail o
P b 5ep Sype )3 0eb o0 Jleel laosls (59, p abgiye Alop Wy Gl 090 sla bl Ly L
oS 5 5 3,0 (sl s ISl 02 ol 3 el Khae o 4o Bl slaysally ol
Lg olil ©yge @ Ajlsy ol adls wales d92g 0oy cnl jo Aln slaSles g g W,
Sg2 g0 Y-all S j0 baools Jga by j0 Apply 435 51 (ISl ol ol co Waools  Jleel LB IS

", Win_EKKO Pro - C:\data\ghanat\PROJECTO\Edit1\ - test M=
File Edit Wiew DataEditing Insert Process Recipes Launch  LUkilicy  Help
_ - Gains k| -
Files: % Bt e Fikers  »  Dewouw... t ﬂ
File Name | Stat| SpatialFiters ¥/ DCShift... Fregu... | #Tia.. | Time ... | #Poi.. | Time:
LINED 0o | EDFiters | Bandpass... PE0.0 1514 B9 173 .0
LIME1 0.0 Atktributes 4 Lowpass,., 250.0 403 B2 156 3.0
LIMEZ na Operations  *|  Highpass... 2800 204 ) 156 3.0
LIME3 0o R R Vertical... 2800 1510 100 251 50.0
LIME4 0o 20.45 n.0os 4 2800 410 100 231 50.0
LINES 0.0 025 nos| Medan.. P00 206 100 251 50.0
LIMER nn 202 005 Deconvalution. .. 250.0 405 100 251 500
LIMEF 0o 202 nos TTTEFS T Tm T2E00 408 100 251 50.0
LIMES 0o 19.85 005 02734 m 2500 398 100 251 50.0
LIMES no 203 005 0274 m 2800 407 100 251 50.0
LIMETO 0o 19.85 0.05 0.2794 m 2500 398 100 251 50.0
LIMETT 0o 19.75 005 02794 m 2500 396 100 251 50.0
LIMET12 0o 19.95 005 02734 m 250.0 400 100 251 50.0
LIME13 0o 20.2 005 02734 m 2500 405 100 251 50.0
£ ¥
Procezsing:
Process Froperties
a || Dewow
Bandpass Frequency 1 =100.0000, Frequency 2 = 200.0000, Frequency 3 = 300.0000, Freque. ..
= | Migration YWelocity = 01000, Spatial Offeet = 0.0000, Scale = 0.2000
SEC Aftenuation = 1.0000, Start Walue = 1.0000, Gain Max =500
Apply | Al -

Gl pdy Sl Insert processing &y 5l aS (o3l sl Klae Jlosl V-l IS
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Eﬂ Win_EKKO Pro - C:\data\ghanat\PROJECTOAEdit1\ - test

Joks|

File Edit Wiew DataEditing Insert Process Recipes Launch  Ukility  Help

Apply Al -

Files:  Select Edit Change Foldar: | E dit1 Rd|
File M ame | Start ... | Stop ... | Stepsi.. | Anten.. | Uitz | Frequ... | HTra.. | Tirne ... | #Poi. |||
LINED 0.0 7EEE 005 0.2794 m 2500 1514 B9 173
LINET 0.0 201 0.05 0.2794 m 2500 403 B2 156
LINEZ 0.0 1015 005 0.2794 m 2500 204 B2 156
LINE3 0.0 7545 005 0.2794 m 2500 1510 100 251
LINE 4 0.0 2045 005 0.2794 m 2500 410 100 251
LINER i 10.25  0.05 02794 m 2500 206 100 251
LINE  Merge... 20.2 0.05 0.2794 m 2500 405 100 251
LIMNE|  spack... 20.2 0.05 0.279 m 2500 405 100 251
LINE 19.85  0.05 0.279 m 2500 393 100 251
Ling,  PubosrBand... 203 005 02794 m 2500 407 100 251
LINE |1 iz ¥ section 2500 393 100 251
LINE T 2500 396 100 251
LINE|  convert p o rATESe JE00 400 100 751
LIME Processing History... 2500 405 100 >
LA Trace Comments. .. [
Proces EEISE: fverage Time-Amplitude Plat. .,
Procl. i Awerage Amplitude Spectrum Plot, ..

ol 3y ol S5 5 50 i AL (g, 1 SKelS o]y L GPR (slaosls igled -l IS5
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Dirsctory
Cdatatghanat PROJECT OV

File Names | Position | Direction & File Names | * Pasition  Direction
LINED

LINET 2F
LINEZ 4 F
LINEZ B F
LINE4 BF
LINES 10F

LINEE 12 F -
0l 3

Inzert X Line: @ Input ¥ Lines: l:l

Debtexline | DeetesiiLnes | DeeteLine | Deletz Al Lres |

| Z C:\data\ghanat PROJECTON

Line separation: [
LINED.DT1

LINE1.DT1 3l Start Position:

LINE5DT1

Lebls y adlate 5 B8l ablie adg (gly 09 n Sl (bl p sla by ST -0 IS
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{3 EKKO_Mapper - C:\data\ghanat\PROJECTOMtest. pem (=[]
File InputLines DataProcessing Plok Maps  Plot Sections  ‘Window  Help

N =]

Data Processing Options

DEW D' MIGRATION

Migration: v Welocity: (11 s

IF window width iz setto | -

AMPLITUDE zern [0). a default value Window Width: m
Average Enveloped Amplitude: is used for calculation.
[Recommended for maps)

<l

Dewow an [Recommended):

Scale:

o}

Awerage Rectified Amplitude:
Awerage RMS Amplitude:

Average Raw Amplitude:
[Recommeded for sections]

NOISE FILTER
Noise Filker:

YD

TRACE FILTERING

Background Tresze

SLICES Subtraction:

W T Trace to Trace
e Averaging:

WELOCITY
Welocity far Time to Depth Conversions: [, m/hs

TOPOGRAPHY

o i Depth Slices:
O fldlipta 1Dy =es 10 Add Topography: [T opo file must exizt]

I Single
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124
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Visualization

National Center for Supercomputing Applications
Ilinois

Raster images

Contour plots

Surface plots

Histogram plots

Vector plots
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2 Tiansform

Menu Fie Edit Image Mumbeiz Maco: ColoTables Took Windows Hep
Bar
i i 2 Tool
Angle: | 500 | | oo | |-45_u | BlEEHREE Bar
i Dibital !EIE |l Orhital notebook =13
| o.00 0.04 ;I Data raepresents = two dimensional ;I
0 31.00 0.000=4000 8. 597=+000 slice through a particular wawve tNotebook
32.00 0.000=+000 &.714=+000 function of an election in a hydrogen
TOOE 33.00 0.000=+000  2.818=+000 _I atom. The selected wavefunction is one
Palette 3. 00 0. 000e+000 &, 901e+000 OrC the 3P orbiltsls, vheres |n=3, 1=Z,
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Abstract

The method of Ground Penetrating Radar (GPR) is one of high resolution geophysical methods that
use high frequency electromagnetic waves for detection of shallow subsurface targets. Subsurface
waters and buried pipes have a good contrast in their electromagnetic properties with surrounding
media. In this study, we have focused on processing and interpretation of GPR data for the detection
of the above targets. In order to investigate the advantages and disadvantages of GPR method in
comparison with resistivity method, electrical surveys using resistivity method have been carried out
in areas containing these subsurface targets. GPR data have been processed using Win_EKKO Pro and
EKKO_Mapper software programs, and then, displayed using Transform software. Also for modeling

and quantitative interpretation of resistivity data, we have used Res2dinv software.

GPR method has a higher resolution than resistivity method. However, resistivity has not been able to
distinct structures near together with high resistivity contrasts. The resolution and especially the
depth of penetration of GPR method are affected strongly by subsurface electromagnetic properties.
The conductivities of subsurface structures have limited the depth of penetration of GPR method, and
detection of water ganat in depth greater than 2 meters has not been possible due to high conductivity
of the overburden soil on the ganat. Because of proximity of resistivity of the resistivity of water ganat
and surrounding sediments, resistivity method has not considerably been successful in detection of
ganat, but has been more successful than GPR method. In detection of sharp boundaries, which
electromagnetic properties change rapidly, GPR method has been more successful. Since man-made

structure have such boundaries, GPR method remarkably capable of detection of these structures. A
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problem that should be noted considerably in use of GPR method is processing of data. The processing
of GPR data is carried out considering the expected results. Using correct processing methods on the

GPR dataset, we can obtain considerable information from the subsurface.
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