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Background

The Input FileDue to the inhomogeneity of the Earth and its shape, there are small 
deviations in the strength of the gravitational field. These deviations 
are created due to changes in altitude, topography, density of rock, 
and attractions from the sun and moon, called lunisolar attractions. 
Monitoring these changes allows scientists to examine and study the 
structure inside the Earth. Scientists try to understand what is 
happening inside our Earth when the measurements read in the field 
by a gravimeter differ from the theoretical calculations of the 
expected gravity for a “normal” Earth. Our work aims to create an 
open-source program to calculate these corrections in order to 
provide geophysicists and geodesists a more accurate tool for analysis. 
We modeled our program off existing ones, such as DbGrav, and by 
referencing the theoretical equations to develop a more user-friendly 
approach to gravity data processing.

We used a Burris gravimeter from the ZLS corporation while in the field. A relative 
gravimeter uses Hooke’s Law for springs. In contrast, an absolute meter uses dropped 
objects vacuum chamber to measure the acceleration from gravity. Using Hooke’s law, we 
can calculate the force on the spring. We then measure the force in two different 
locations. One location is where we know the absolute value of gravity and the other 
location is where we want to know the absolute value. Then, we add the gravity 
corrections to the gravimeter’s measurements. Once this value is compared to an 
absolute measurement, which is obtained by an absolute gravimeter, we can calculate the 
absolute value of gravity for the station. We also used a GNSS antenna from Trimble to 
get an accurate location of the station.

There are various gravitational anomalies that need to be corrected for.

• Lunisolar: gravity contributions from sun and moon

• Free Air: as elevation increases, gravity decreases by 0.31 mGal

• Bouguer: gravity contributions from the land features surrounding the 
station
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The Output File

Cross-checking the program output files to other 
references shows that the program obtains a 
high degree of accuracy for the free-air and lunisolar 
corrections. The drift corrections proves to be more 
accurate than hand calculations and is consistent to 
the overall gravimeter drift.

Future Direction

Moving forward, we hope to incorporate a graphical 
user interface and to implement the 
various topographic corrections as options to choose 
from. Due to its open-source nature, this program has 
the capability to provide an alternative to other 
programs that perform such corrections.
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