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LocOO3D (Object-Oriented 3-Dimensional Location Software) has been integrated with
the event location service in the Geophysical Monitoring System (GMS) allowing
analysts to adjust observations and location parameters as well as view details and
history of location solutions.

This service is configured to use the traditional earth models and corrections used at the
International Data Centre (IDC) but can also be extended to use advanced 3D earth
models.
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LocOO3D has a robust set of parameters that can be 
configured to produce the best location solution. Most of 
these parameters will be configured by GMS System 
Maintainers in processing configuration rather than 
directly by analysts. Examples of these parameters 
include:
• Phase-specific models 
• Model-specific tuning parameters and locations
• Correction definitions and locations
• Overridable defining settings
• Uncertainty definitions
• Required location solutions

This service is configured to use the traditional earth 
models and corrections used at the International Data 
Centre (IDC) but can also be extended to use advanced 
3D earth models and complex correction surfaces.

The GMS Event Location Service is called by using the 
”Locate” button in the Location Display. 

When called, the Event Location Service will take in a 
variety of parameters to calculate an event location 
including:
• Associated signal detections, arrival time and phase
• Defining feature measurements (time, azimuth, 

slowness)
• Location restraints
• Models
• Correction definitions (e.g., elevation, LibCorr3D)
• LocOO3D configurable parameters
• Master Event (optional)

To support GMS requirements, LocOO3D has been 
recently updated to support phases beyond traditional 
seismic body phases, including:
• Seismic surface phases (reference period dependent)
• Hydroacoustic phases (seasonally dependent)
• Infrasonic phases (monthly dependent)

The Event Location service supports locating events 
using single or multiple phase types, models, and 
corrections.
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GMS
Sandia National Laboratories is developing the 
Geophysical Monitoring System (GMS) for 
modernization of the United States National Data Center
waveform processing system, now focused on 
development of the Interactive Analysis (IAN) 
capabilities. The United States provides open-source 
releases of GMS software to support the International 
Data Centre (IDC) Re-engineering.

LocOO3D
Sandia has integrated event location capabilities into 
GMS, including an event location service based on the 
LocOO3D (Object-Oriented 3-Dimensional Location 
Software) locator that is part of the openly available 
Salsa3D software package, 

LocOO3D is used for locating and relocating single 
events using a variety of models and corrections via an 
iterative linear least squares inversion algorithm with 
Levenberg-Marquardt damping.

To maintain consistency with location solutions, GMS 
has also updated the feature prediction service to use 
LocOO3D to provide travel time, azimuth and slowness 
predictions.
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Validation of the new functionality included in LocOO3D, 
e.g., infrasonic phase predictions, and comparisons of 
the LocOO3D-produced locations against the IDC’s 
LocSAT-produced Late Event Bulletin (LEB) locations 
are underway with promising initial results. 

The primary difficulty arises in ensuring that LocOO3D 
is tuned exactly the same as LocSAT. Strong 
communications between the IDC and Sandia National 
Laboratories  have helped progress validation efforts.

The Location Display (below) allows analysts to view 
location details and the history of computed location 
solutions. Computed location solutions and uncertainty 
ellipses are plotted on the Map Display (right).
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The Location Display (below) allows analysts to 
interactively set detection associations and phases, 
defining features (time, azimuth, slowness), and custom 
location restraints (latitude, longitude, depth, time).
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