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Advances in Geophysical Equipment
... are making us lazy!
¢ Geophysical equipment is becoming

easier to use and better equipped with
(automatic) positioning support.

¢ As a result, it may be increasing our
chances for errors and mistakes!
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¢ Geophysical equipment manufacturers are
quick to sell us on features like:

— automatic positioning support
— built in GPS
— easy bluetooth capabilities

* And, we rarely talk much to you

L)

about what you are “streaming”
into your dataset.

Geophysicists are smart.

e We know about GPS.

* We've all spent the time learning about
how it works, what the accuracy is and
what the different data products are.

* At a minimum, we get an update on the
advances with every new system we buy.

* We don’t need to be Geodesists to collect
good data and make useful maps.
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Yet, | keep making mistakes

* As geoscientists, especially as geophysicists,
we are expected to be experts in GNSS.
* And, meanwhile the advancements in GNSS

are taking place just as quickly as those within
our own field.

* We can’t get lazy.

* AN EXPERT IS
MAN WHO HAS
MADE ALL OF THE

MISTAKES THAT

CAN BE MADE, IN A
\ NARROW FIELD /8

5/5/2017



The easiest way to get the best data is
to use field-corrected data.

* Real time kinetic (RTK)
— utilizes a local base station
— survey grade accuracy
* Real Time VRS Network
— Local subscriptions
— Accuracy within4 cm
* Trimble’s RTX Network
— Annual subscription
— Works all over US
— Decent signal in tree covered area
— Accuracy within 4 cm

- : CHALLENGES OF USING UNCORRECTED

DATA TO POSITION GEOPHYSICAL
RESULTS

aka - How | became an expert?
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Pushing a NMEA string

 When using continuous data acquisition
systems, it is convenient to use real-time

positioning support

— Especially with easy configuration and Bluetooth

connectivity

— The only problem is that if you aren’t using one of
the real time corrected products discussed then

you are incorporating “uncorrected” data into

your dataset.

HGEOPHYSIC!
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Pushing a NMEA string

e This isn’t a bad approach.

e |tis justimportant to understand what kind of

accuracy that you have.

* |t is more important to interpret and report
results within that accuracy.

e |tisn’t appropriate to interpret targets or

accuracies less than the accuracy of GPS data.

e Or, these data can tediously be post-

processed for greater accuracy.

HGEOPHYSIC

Differential Correction of Point Data
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Guidelines GPS Links Notices

The National Geodetic Survey (NGS), an office of NOAA's National Ocean Service |
of Continuously Operating Reference Stations (CORS) that provide Global Mavigatiol
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Choose the Appropriate Z-Component

* The geoid corresponds with mean sea level
(MSL).

* The ellipsoid is a smooth mathematical surface
that approximates the size and shape of the
earth.

— GPS uses the WGS 84 ellipsoid as its height reference
surface (HAE).

* Throughout most of the Continental U.S. the
geoid is below the ellipsoid.

* In western Pennsylvania, the difference between
MSL and HAE is ~100 vertical feet
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Exporting Vertical Data at MISL vs. HAE

o 50 100 150 200 250 300 350 400 450
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1 Using Mean Sea Level Reference

Exporting

 NAD 83 2011 is most current update of NAD
83

* If you were to export data referencing NAD 83
CONUS, then you could expect ~1 meter of
error.
— This would be the same as exporting WGS84 data,

which today , has a difference of approximately 1
meter between them (this varies across the Earth)




Use your data to check your positioning

Y(m

R R L o B e e e e A e e

-0 5 0 5 10 15 20 25 30 35 40 45 50
Project Coordinate System: X {ft}

i Export - ="t
—Input Files
- QK
C:\Users\KSM\Documents\GMSS Projects\Default Cancel
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Mew... Delete Properties...

5/5/2017

10



5/5/2017

Data Overlay

* Choose a base map that matches your export
parameters
* Ensure the map quality of your overlay
— Google Earth should be ok when using KML
— Some maps can introduce projection issues
* Great Aerial Imaging Sources Available
— PA we have PASDA
— NC—-NC One Map
— USGS is a great resource

HGEOPHYSICS

g note that your vertical
accuracy is not the same as your
horizontal accuracy
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WHAT ARE YOU DOING TODAY?

Flat ———> GeoTx 2
Topography Minor Variation ————» GeoT7x 1
Severe ———— Field Corrected

Line Location or Open ———— Geo7x 2
Target Surveying Environment Sporadic Canopy ————> Geo7x 1

Urban —— Surveyor

Target Size Small ————— Gea7x 2
Large —— Geo7x 1

Sub-meter > Geo7x 2
Accuracy Sub-foot 7 Geo7x 1
Within Inches » Field Corrected
Positioning Support

Small
NMEA Push Target Size r =
= Large

Aerial

Waypoints

Poorly Corrected Gravity Data
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What do you need versus what do you have?

* |tis important to give thought to your project
objectives.

— What do you plan to report? Projected anomaly
size? Reason for survey?

* |t is important to understand your equipment.

— There is no need to go to great efforts to record
data with accuracies significantly better than that
of your measurement spacing.

There are numerous ways that we can accidentally
introduce positioning errors to our datasets:

— Pushing a NMEA string

— Differential Correction of Point Data

— Using the Incorrect Vertical Component
— Using the Inappropriate Export Settings
— Poor Quality Base Maps

* Itis so important that we do not let the ease of
accessing positioning data impact our map quality

Don’t get lazy.
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