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Arctic Gravity Project
v. 2.0 - 2008

Submarine, 
airborne, ice 
island and 

satellite data 
are included in 

this map.



New Gravity Anomaly Data 
since 2008



Why waste the time?



Differences in Wavelength and Amplitude



Differences in Level

Unmapped Features



GRAV-D and Free Air Anomalies



GRAV-D Survey Objectives

•Overall Target: 2 cm accuracy orthometric heights from 
GNSS and a geoid model

•GRAV-D Goal: Create gravimetric geoid accurate to 1 cm 
where possible using airborne gravity data

•GRAV-D: Two thrusts of the project
–Airborne gravity survey of entire country and its holdings
–Long-term monitoring of geoid change

•Leveraging partnerships to improve and validate gravity data
•



GRAV-D Survey Parameters

•Blocks designed based on aircraft capabilities, 
available airports, and target area

•Data lines spaced 10 km apart

•Cross lines spaced 60-80 km apart

•Flight altitude 20,000 ft (~ 6,000 m)

•Nominal speed 220-250 kts



Impacts to the Geoid in Alaska 

•GRAV-D is on track to finish data collection in 2022 
(as of mid 2018)

•All studies show improvement with the airborne 
gravity data, although areas with current poor 
information show more improvement

•Expected height changes up to around 1 meter in 
CONUS and around 2 meters in Alaska



Survey Blocks
blue - reduced



These data are a bit 
different….

These are Free Air Disturbances, located ~6 km above the ellipsoid.

To use them with other data, we want them on the geoid.



Gravity Corrections
“normal” gravity



Geoid versus Ellipsoid



Gravity Corrections
2nd Order Free Air Correction, not 0.3086 x elevation



Gridding Process
using GMT 

• Define grid parameters (e.g. bounds and interval)

• Collect Data

• Pre-process data using block median

• Fit tense surface

• Display



Free Air Disturbance
1 km grid - on the ellipsoid - Only GRAV-D Data



Free Air Disturbance
10 km grid - on the ellipsoid - Only GRAV-D Data



Data Sources
ship, airborne, land





Free Air Anomaly
1 km grid - EGM 2008 + ship gravity + Canadian Land Data



Free Air Anomaly
10 km grid - EGM 2008 + ship gravity + Canadian Land Data 



GRAV-D gridded

AGP 2008



AGP - GRAVD



Histogram of Differences


