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Objectives

* Improve quality of the 2-D and 3-D
GPR images through signal processing
enhancements and acquisition
methodology

* Interpret near-surface structure and
stratigraphy

* Highlight possible anomalies or buried
features for excavation



Geographical Setting



Belize is located in south-eastern Central America
neighbouring the countries of Mexico and
Guatemala

[hterw |
Imn“f'_l.l :

Mitwaukne o = s
w Bufiale

= Ehii'.“ % 3 ﬂitruit"l._ i

T A 77 . ¥ e

AT E § Cleveland @ York

nummu.fﬂFhi'ladu!Fh“
B ashingios

i

Kansay gy = . T
5 - e £ Indianapalis
i 5t bouia® | /

“E R | g A it e
5 Mumphis : j
-"-:: i\ HII'II'-ﬂ'HI_r"__.' ®Mtlanta

Ji o+ -'.'.'-r-7-1

s & Jacksomile
b Now

Orlans |
o Monr X Tampa? .|
Bfarni

Mo Bath i & Miami
=i} 0 | oo a THE

- -l W R pAHRMAS
I N AT Huhana
Coniityia L\ o =
i |
=5 :
. Winizy
Mg, . AN
HHF b Py [l pvisagne an#[;. Pro Aico LEAI

4 “m“h_nd u-i-,,.
-] - Bl
Aoy u JAMAICA i Pinea Ui
. BOMNICA
- U TEMAL A e,

g LU ~agigBEAN EEA £T LU
Gesrtesily. - o Tageckpipa cAR - 5 WHETAT

&% o

i

5. 5ahaa PR x
EL SALVADOR WICARAGUA i gaenorin
o Moaqe B 1|:||'i\5'-'

=

ek Caranas

COSTH B
RIGA -

v E HET U E LA

(Reader’s Digest, 1993)
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(Reproduced from GPOMS, 1995)

Maax Na is
built on the
Eocene age
limestone
platform
that
comprises
the Yucatan
Peninsula



GPR Methodology



(Photo - Claire Allum)

Acquisition of GPR swath using Noggin
system with a 250 MHz antenna



How GPR works
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{J.M Reynolds, An Introduction to Applied and Environmental Geophysics, 1997 )




where V = velocity,

C= speed of light = 0.3 m/ns and

e.= relative dielectric permittivity (RDP)
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The dielectric
permittivitties for
common near
surface materials.
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Structure

Structure

— 2002 2-Ddata

L]
=]

2003 2-D data

2003 3-D data

Excavated pit

2004 3-I data
2004 2-D data

Acquisition layout over the last three field seasons
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Forward Reverse Acquisition Set-up



Field Observations

e 2002 observed velocities = 0.072 — 0.106 m/ns
(saturated conditions)
* Depth of penetration = 1.8 m

e 2003 observed velocities = 0.122 - 0.140 m/ns
(drought conditions)
* Depth of penctration = 3.4 m

e 2004 observed velocities = 0.058 - 0.084 m/ns
(saturated conditions)
* Depth of penctration = 1.8 m

* based on a 50 ns record
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Velocity determination from curve fitting using
Reflexw
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Schematic of excavated pit reproduced from work by E. King



Field Work and Results
2003-2004



Processing flow using Reflexw

+ Static shift to zero time

- Make traces equidistant

+ Dewow filter (eliminates a low frequency component)
» Gain - energy decay function

+ Spatial filter (running average)

- Migration (diffraction stack)

- Bandpass filter
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Before and after images of Line X7
using the Reflexw processing flow




=
I
=
w
=
=

L)

AL
e e ey
= -
—

——
l.‘:!a.- =,
-

* o

- '___
s

e

- L L Np—

s

[=u] v L

2004 GPR data (Line 2) using a

manual gain function
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Excavated anomaly
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or'r'ecﬂypr'ocessd 2004 GPR data
(Line 2) at Maax Na with anomalies
highlighted




Further Research
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The testing of various Q-filters to improve data

resolution at depth.



Improvement in LineX0 after the application of a
Q-filter and a spatial filter



3-D GPR GRID
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Actual data points collected with GPR survey.
The center of the grids contain no information.
Interpolation tries to fill in these gaps.
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Amplitude time slices from 2004 GPR 3-D volume



Synopsis of two
pass 3-D
Kirchoff Time
Migration




Preliminary results using
migration as an interpolator (x lines)

Migration results from center of grid or square



Conclusions

+ Application of gain functions to data at depth
must be applied carefully

+ The use of a refined processing flow combined
with a Q-filter improves the data dramatically at
depth

+ Interpolation continues to be an important issue
and warrants further work. Application of a 3-D
Kirchoff time migration appears to be promising.

+ Continued research will focus on acquisition
parameter selection and comparison of different
acquisition directions.
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