Paleoseismic Event Correlation
with Integer Linear
Programming
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Adapted from DuRoss et. al (2009). Paleoseismic investigation of the northern
Weber segment of the Wasatch fault zone at the Rice Creek trench site, North
Ogden, Utah Models. Paleoseismology of Utah.


https://www.researchgate.net/publication/281825278_Paleoseismic_investigation_of_the_northern_Weber_segment_of_the_Wasatch_fault_zone_at_the_Rice_Creek_trench_site_North_Ogden_Utah

The Goal:

Find the most likely paleoseismic history
for a fault using slip rate data and

slip-per-event estimation

> Slip rates can be
estimated using offset
landforms

> Earthquake
displacement can be
estimated using
earthquake length
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Adapted from Biasi & Weldon (2009). San Andreas Fault Rupture Scenarios from

Km from NW EOL (creeping section)

Multiple Paleoseismic Records: Stringing Pearls. Bulletin of the SSA.



The Solution:

Create a linear programming-based model that finds the most likely paleoseismic history by
minimizing the difference between estimated fault displacement (for each paleoseismic site) and

fault displacement of modeled history

“A Tale of Two Trenches”
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Trench 1, Event |
(1:1)

B)

Trench 2, Event 1
(2:1)

Trench 2, Event 2
(2:2) 1

Trench 1, Event 2
(1:2) ~

Time

Trench 1 Modeled Slip = (3 m)(Xi) + (3 m)}(Xz) + (5 m)(Xs)

Trench 2 Modeled Slip = (5 m)(Xs) + (3 m)(Xe) + (3 m)(Xs)
Trench | Post-3Ka Observed Slip =7 m
Trench 2 Post-3Ka Observed Slip=8.5m

Constraints: {Xa+Xs =1}, (Xsa + Xo =1}, {Xi= 1}, {(Xs=1}
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Trench 1: 3Xy + 3X2 + 5X5 -
7<d, 3Xi+3X2+5X5-7
>-d

Trench 2: 5Xa + 3X4 + 3Xs -
85<d, 5Xs+3Xa+3Xs-

85> -d
(Substitute constrains,

simplify): Trench I: 2Xs- 1
< d,2Xs-1 =-d Trench
2:2X5-25<d,2X3-25 =
-d
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Preliminary Results

Southern San Andreas Rupture Strip Map

Version 1: Randomize endpoints of candidate events

Southern San Andreas Rupture Strip Map
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Version 2: Optimize endpoints of candidate events
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