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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
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1. NSEM ï
A new technology to identify geologic hazards
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DML will help the nationôs engineers!
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ñ. . . individual projects 
are at high risk.ò

Lt. Gen. Thomas Bostick, 
commander of the U.S.A.C.E.

10 Dec 2014



Lightning Theories and Facts

ÅLightning occurs everywhere.

ÅCloud to cloud lightning travels up to about 150 miles (250 km).

ÅCloud to ground lightning follows terralevis/shallow earth currents 

which reflect geology. Some strikes do hit topography, vegetation, 

and infrastructure, but can be edited out from location and 

attribute data.  

Å Lightning Attributes contain data from various depths and image 

subsurface features and lineaments such as transforms, faults, 

drainage basins, and paleo channels. 
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Strike Density (NLDN) and Topography    
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Two conducting plates, the storm cloud and the earth, are separated by 

an insulating dielectric, the atmosphere.  Voltage is created by collision 

of  ice within the cloud and lightning bolts rebalance the charge between 

the plates. 

Lightning

Base of charged cloud

Earth Surface

Sparks from ice 

collisions

Lightning

R between plates R of atmosphere as a dielectric

Capacitor
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Lightning Measurements/Attributes, & Wave Form

Å Location / Time and Duration / # of  Sensors

Å Rise Time

Å Peak Current  

Å Peak to Zero

Å Polarity

Å Chi Squared

Å Number of  Sensors
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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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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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Measurement & Monitoring 
of Geologic Movement

ÅLIDAR

ÅNSEM (Natural Sourced Electro-Magnetics)

Å2-D and 3-D Seismic
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Unconformities

Growth Faults

Channels

Peat Deposits



See Lightning Think

Dynamic Measurement LLCLIDAR Extended with NSEM Analysis

25-Jun-15
Copyright © 2014 Dynamic Measurement LLC. 

All Rights Reserved.
NOD/USACE    12



See Lightning Think

Dynamic Measurement LLC

Lightning Data Analysis
demonstrates strikes are tied to geology
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Technical Merit & Economic Benefits
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ÅSections and Volumes
ÅEvergreen Data
Å16 year database
Å Integrates with other data
ÅSimple Solution 
ÅPatented, & Patent Pending

Å2 month project turnaround
ÅLarger Area ïLess Expense
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Regional Tectonic 
Setting ïGeo-hazards
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Cross-Section across 
Flood Wall Failure
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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
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330 Sensors record U.S. lightning strike locations 
with 100-500 feet (30-150 meter) horizontal resolution
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Lightning Strike
Measurements
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ÅLocation

ÅTime and Duration

ÅRise Time

ÅPeak Current

ÅPolarity

ÅPeak-to-Zero

ÅDensity


