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Vaisalaôs  Established Lightning Detection Networks

Vaisala: Martin Murphy Webinar 2016  used with permission.



Lightning Theory
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Lightning Attributes are derived from measured and computed values.

Electrostatic pulse emitted by 

lightning strike is recorded by 

sensors. Each strike has a 

unique waveform.

Lightning physics is somewhat like a 

neon-tube relaxation oscillator.

- Voltage builds across a capacitor

until the insulating gas ionizes and

becomes a conductor.   

- R1 allows for charge and recharge 

- R2 allows for the strike.
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Lightning and the Induced Polarization Effect
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Study Area Infinite Grid (SM) Cell No. 268331

Stratton Field Levey et.al 

(1994), Hardage, 1996 



Stratton Seismic Sections
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Frio 

Horizons



Stratton Seismic Sections
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Apparent Resistivity extension of Ewing 
(1986) A-Aô through Stratton seismic data
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Geological Overview

After Solis, 1981 

From Levey, 

et al,1994

Bebout and 

others,1982  



Study Area - Geology and Structure
Corpus Christi from Ewing (1986)
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Ewing (1986) Fault A-Aô and 
nearby seismic cross-section

SL

10,000 ft

20,000 ft

SL

Frio Reservoirs CC-1, CC-4, 

CC-9, CC-10, CC-11, and Top 

Vicksburg are mapped on this 

seismic line.   Ewing (1986)



Frio (C-11 horizon) Faults    C-1 horizon Faults
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Lightning Derived Structural Framework
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CC-11 
CC-1
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Zoom in on graben on west side of A-Aô
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Ewing (1986) Fault B-Bô and nearby seismic cross-section

Apparent Resistivity Attribute with Ewing (1986) Cross Section Overlays B-Bô
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Ewing (1986) Fault Cross-Section B-Bô Apparent Resistivity 



Ewing (1986) Fault Cross-Section C-Cô
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Ewing (1986) Fault Cross-Section C-Cô Apparent Resistivity

19 September 2016 Copyright © 2016

Dynamic Measurement LLC.

66th Annual GCAGS   20



Red & Green Fault on A-Aô, B-Bô, & C-Cô
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(Fault Overlays

Ewing 1986)

Note that lightning analysis is a 

new geophysical data type, and 

as such it is measuring, over 

many years, the large currents 

from each lightning strike. 

Apparent Resistivity calculations, shown on these cross-sections, 

seems to show hydrocarbon migration pathways, as if the faults 

came much closer to the surface than they actually do.

A                                                                     Aô

B                                                                            Bô

C                                                                Cô
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Lightning Attribute  - Density
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Lightning Attribute  - Day of Year
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Lightning Attribute  - Energy
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Lightning Attribute - Frequency 
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Lightning Attribute - Moon Local Longitude 
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Lightning Attribute  - Moon Phase
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Lightning Attribute  - Peak to Zero
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Lightning Attribute  - Peak Current
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Lightning Attribute  - Apparent Permittivity
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Lightning Attribute  - Apparent Resistivity
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Lightning Attribute  - Rise Time 
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