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The Global Positioning System II
Field Experiments
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Mexico DGPS Field Campaign
~Cenotes in Tamaulipas, MX, near Aldama
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Are Cenote Water Levels Related?
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DGPS Static Survey of Cenote 
Water Levels 
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Determining Orthometric Heights

ÅOrtho. Height = H.A.E. ðGeoid Height

Earth Surface

Ellipsoid Geoid 

Height

Height above MSL

(Orthometric height)
H.A.E.

Geoid height 

= H.A.E.

Geoid
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Determining Orthometric Heights

ÅOrtho. Height = (H.A.E. ðGeoid Height )
Need:

1) Ellipsoid model ðGRS80 ðNAVD88
Åreference stations: HARN ( + 2 cm), CORS (+ ~2 cm)

2) Geoid model ðGEOID99 ( + 5 cm for US)

Procedure: Base receiver at reference station, rover 
at point of interest

a) measure HAE, apply DGS corrections

b) subtract local Geoid Height 
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Sources of Error

ÅGeoid error ðmodel less well constrained in 
areas of few gravity measurement

ÅNAVD88 error ðbenchmark stability, 
measurement errors

ÅGPS errors ðneed precise ephemeri, 
tropospheric delay model, equipment 
(antennae should be same for base and rover)
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Static Carrier -phase solutions 
obtained by:

ÅCommercial post -processing software
Åe.g. Trimble Pathfinder office 

ÅWeb-based services
ÅAutomated Gipsy ðJPL/NASA - global

ÅSCOUT ðScripps, UCSB - global

ÅOPUSðNGS (US and territories)
ÅAll services require files in RINEX format

http://milhouse.jpl.nasa.gov/ag/
http://sopac.ucsd.edu/cgi-bin/SCOUT.cgi
http://www.ngs.noaa.gov/OPUS/
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Results

ÅHorizontal accuracies of <1 cm
ÅVertical accuracies of 2 -5 cm 

for 4 hrs of data

Geologic Mapping

Two techniques:

ÅGPS receiver and separate, gridded 
paper maps

ÅòMapping-gradeó receiver with mapping 
software and interactive touch screen
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Low-Tech Mapping

Â Gridded maps/photos, pencil, GPS receiver 
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High-Tech Mapping Tools

ÂField Hardware

É Windows CE or PocketPC devices

É Outdoor tablet computers ïWin XP

ÂField GIS/GPS Software

É ESRI Software

ÎArcPad

ÎArcMap

~M. Helper   10 -08-
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GPS-equipped Window CE Devices

ÅSmall, low res., 
color screens

ÅLimited CPU

ÅResistive stylus pen

ÅUp to 12 hrs. battery 
life 

ÅLight, portable

ÅVariably rugged
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Small, low res., color screens
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Outdoor Tablet Computers

ÅLarge, outdoor-viewable, 

high res. color screens

ÅInductive stylus pen

Å3-4 hr. battery life 

ÅHeavy, rugged
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GIS-GPS Software

ArcPad

Â Uses standard data 
formats ïshapefile, 
tif, SID, etc.

Â Good GPS support

Â Supports custom 
forms

Â Well-integrated with 
ArcGIS products

Â Easy to use

~M. Helper   10 -08-
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Tablet Running ArcPad 

GPS 
Location

pCcm

pCdm
Qal
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ArcGIS - ArcMapSoftware

Â Desktop software in the field

Â Powerful Drawing tools ïbest feature

Â Edit Geodatabases in the field

Â Minimal GPS capture tools
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Tablet Running ArcMap
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Receiver attributes

Å# of Channels
ÅOne channel required 

for each frequency 
(L1, +/- L2)

Å8 minimum (4 SVs); 
12 or more desirable

ÅAntenna
ÅRemote, fixed

ÅPower source
ÅInternal, external

ÅData Storage
ÅWay-points vs. data 

logging

ÅPositions vs. raw data

ÅData upload & 
download
ÅData dictionary 

upload for storing 
positions by 
attributes (pt., line, 
area)


