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Geology is the Foundation of Human Activity
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When geology moves, 

it impacts whatever is at the surface!

ñThe land here never sleeps. Itôs 

moving in two directions - vertically 

and horizontally - all the time. ò 
Stephan Estopinal, PE, 

President SLFPA-E
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1. NSEM - A new technology to identify geologic hazards
ÅQuestions & Answers & Discussion

2. The meteorology behind lightning databases
ÅQuestions & Answers & Discussion

3. Calculating resistivity volumes from lightning databases
ÅQuestions & Answers & Discussion

4. Examples of using lightning databases to map geology
ÅQuestions & Answers & Discussion

5. Goose Point ïtectonic driven subsidence lightning case history
ÅQuestions & Answers & Discussion

6. Mapping & Monitoring geologic movement with evergreen data
ÅQuestions & Answers & Discussion
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Measurement & Monitoring 
of Geologic Movement

ÅLIDAR

ÅNSEM (Natural Sourced Electro-Magnetics)

ÅCSEM (Controlled Source Electro-Magnetics)

ÅElectromagnetic Surveys

Å2-D and 3-D Seismic
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Unconformities

Growth Faults

Channels

Peat Deposits
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Lightning Data Analysis
demonstrates strikes are tied to geology
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CSEM & NSEM
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ÅOffshore

Å> 300 foot water depths

Å1,250-A peak output

ÅOnshore 

Å< 300 foot water depths

ÅAverage 30,000-A per strike

From: http://www.emgs.com/content/870/Structural-imaging
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Traditional Electromagnetic Survey  
vs Lighting Resistivity Analysis
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AGI Resistivity Sections

Technical Merit:
Å Sections and Volumes
Å Evergreen Data
Å 16 year database
Å Integrates with other data
Å Simple Solution 
Å Patented, & Patent Pending

Economic Benefit:
Å 2 month project turnaround
Å Larger Area ïLess Expense
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1. NSEM ï
A new technology to identify geologic hazards
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Safety: Plan, Build, Protect

ÅPicture shows 
geology and its 
associated 
sedimentary        
geo-hazards

ÅDistributary and        
inter-distributary 
linear events 
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Regional Tectonic 
Setting ïGeo-hazards
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ÅThere are a lot of growth faults 
in Louisiana (circles are earthquakes).

ÅMany faults are parallel to 
coast, as are many of the levees.

ÅNeed awareness of growth 
faults for planning.

ÅNatural levees provide stability 
to man-made levees.
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Cross-Section across 
Flood Wall Failure
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Natural Levees date to pre-history
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Current Subsurface 
Monitoring is with 
the Drill Bit
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Lightning density 

regionally controlled 

by meteorology, and 

locally controlled by 

terralevis (shallow earth) 

currents. 
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Lightning Strikes 

normalize the capacitor
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350 million annual Lightning Strikes -
a rich database to mine
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Lightning Strikes can travel 250 km (155 miles) 
cloud-to-cloud, or 2 ½ times the distance of 
Sprites or Elves. 

Lightning Strike locations primarily controlled 
by terralevis (shallow earth) currents.
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Lightning recorded for early storm warning, 
safety, insurance, and meteorological purposes
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Dead Cattle along a fence


