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                         Background

● Created detailed 3D surfaces for 
fault zones in parts of the western 
U.S., improving the geometric 
clarity and consistency of fault 
intersections.

● Corrected fault topologies that 
would otherwise misrepresent 
how faults are connected or 
separated at depth.
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● The upcoming 2029 National Seismic Hazard 
Model (NSHM) estimates earthquake risk 
across the U.S.

● Understanding fault geometries and their 
subsurface interactions is essential for 
improving hazard estimates.

How can we visualize the subsurface interactions between faults for better hazard assessment across the US?
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2D to 3D view of Lone Pine fault truncating into Lost River fault with and without cross-cutting corrections.

Methods
● Used EarthVision, a geologic modeling software, to 

build 3D surfaces of faults from mapped traces and 
interpreted subsurface geometry. These models 
were used to assess how faults intersect/truncate 
one another (key factors in determining rupture 
behavior).

● Adjusted surfaces where cross-cutting 
relationships created geometric inconsistencies 
(e.g., overlaps, terminations, or gaps).

● Assessed and adjusted existing fault hierarchy 
trees to fix truncation errors and more easily identify 
major faults.

Fault map of Western United States made in QGIS.

Full 3D fault map of Western US made in EarthVision.

● Constructing fault hierarchy trees allowed for 
better classification of fault branches and 
segments, which is important for simulating 
multi-fault ruptures (a key consideration in 
seismic hazard forecasting).

● The models created support more realistic 
rupture models and slip rate estimates.

● This work will feed directly into future 
versions of the NSHM and ultimately inform 
risk-based decision-making for communities 
across the western U.S.

Future Work

● Continue refining fault geometries in 
data-poor areas with field validation 
or geophysical input.

● Integrate slip rate data into the 3D 
models to further constrain hazard 
estimates.

● Extend hierarchy models to regional 
fault systems to support dynamic 
rupture simulations.
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Fault hierarchy trees: diagrams that show how smaller 
faults branch from primary structures.


