GPR:
sintesi di permettivita’ e conduttivita’ complesse
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GPR:

diagramma di Cole-Cole
per permettivita’ complessa

Corso di Geofisica - Michele Pipan

(A)

1.0 |

1
0.01 0.1 10 10 "~ 100

- - — - - ———

Frequeﬁcy :
increasing

Frequency
increasing

b — — ——— — .




GPR:
parte reale ed immaginaria
permettivita’ acqua
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GPR:

velocita’ onde EM per
diversi materiali
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Material & V{mm/ns)
Air 1 300
Water (fresh) 81 33
Water (sea) 81 33
Polar snow 14-3 194-252
Polar ice 3-3.15 168
Temperate ice 32 167
Pure ice 3.2 167
Freshwater lake ice 4 150

Sea ice 2.5-8 78—157
Permafrost 1-8 106-300
Coastal sand (dry) 10 95
Sand (dry) 3-6 120-170
Sand (wet) 25-30 55-60
Silt (wet) 10 95
Clay (wet) 8-15 86-110
Clay soil (dry) 3 173
Marsh _ 12 86
Agricultural land 15 77
Pastoral land 13 83
Average ‘soil’ 16 75
Granite 5-8 106-120
Limestone 7-9 100113
Dolomite 6.8-8 106115
Basalt (wet) g 106
Shale (wet) 7 113
Sandstone (wet) 6 112
Coal 4-5 134-150
Quartz 43 145
Concrete 6-30 55-112
Asphalt 3-5 134-173
PVC, Epoxy, Polyesters 3 173



GPR:

permettivita’ dielettrica e porosita’
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GPR:

permettivita’ dielettrica e

contenuto in acqua
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GPR:
velocita’ e risoluzione
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GPR:

ampiezza di banda e durata impulso
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GPR:
ampiezza di banda e durata impulso (2)
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GPR:
risoluzione verticale

R, : teoricamente uguale a A/4 (nella pratica spesso non superiore a A/3)

Antenna frequency (MHz)
120 500 900
Suolo
A(cm) [62.5 15 8
R, (cm) |15.6 3.75 2
Roccia
A(cm) (92 22 12
R, (cm) |23 5.5 3
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GPR:
risoluzione orizzontale

R, : inversamente proporzionale a
()12, & massima su mezzi ad alta
perdita. Dipende da dimensioni prima
zona Fresnel
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GPR:
proprieta’ materiali di interesse per la risoluzione

":Mater‘ial, K o (mS/m) V (m/ns)  a(dB/m). .
i v 1 0 030 | 0 .
:,_%,fls‘tllled water 80 001  0.033 2x 1073
Fresh water 180 0.5 0.033 0.1
 Sea water 80 3 x 10* 0.01 103
Dry sand | 3-5. 0.01 0.15 . 001

~ Saturated sand 20-30 0.1-1.0 0.06 0.03-0.3
Limestone 4-8 0.5-2 0.12 0.4-1
Shales : 5-15 1-100 0.09 1-100
Silts 5-30 1-100 0.07 1-100
Clays 5-40 2-1000 0.06 1-300
Granite 4-6 0.01-1 0.13 0.01-1.
Dry salt 5-6 0.01-1 +0.13 0.01-1

ce | 34 0.01 0.16 0.01
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GPR:
intervallo di frequenza utile
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GPR:

intervallo di
frequenza utile (2)
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Ground Surface

GPR:
modalita’ di acquisizione dati / _—

Common Source

Ground Surface

Planar interface

Ground Surface

‘Planar Interface
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Common Receiver
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REFLECTIONS
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GPR:
principali eventi
onde dirette
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GPR:
principali eventi
onde riflesse

vet? = x° +4h?®
V2t2 X2

_ -1
4h®  4h®
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GPR: (C)
principali eventi
onde riflesse
x> 4h® x° )
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GPR:

Normal Move Out
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GPR:
Dip Move Out

Vt° = IR® =

= X? + 4h? —4hxcos(% +§j —
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GPR:
onde rifratte
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GPR: t :E(x2+4h2)%z

onde diffratte v
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GPR:

onde laterali
Transmitter Receiver
HYPERBOLIC (in pre-stack records)
- .
R
e |

LINEAR (in pre-stack records)
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-Scheme of 3D CMP
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