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. 3D visualization of geological structures and active faults in southwestern Taiwan
. MiDAS: simulation of fault zone trap waves (& &2 455 ik 15 35)
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B EERE(—) : 3D visualization of geological structures

and active faults in southwestern Taiwan

5 ZHT - Maryline Le Beon

Seismic hazard assessment includes the identification of geological structures
that are “active”, meaning capable of generating earthquakes. In a simple picture,
seismic hazard is greater near a fault with a larger slip plane and a faster slip rate.
Therefore, geologists seek to locate the active structures, constrain their geometry in
the subsurface, determine their sense of motion and constrain their slip rate and the
occurrence of past earthquakes.

Taiwan is an active mountain belt, resulting from rapid plate convergence at
a rate of 9 cm/year. Most of the deformation is consumed in Eastern Taiwan and in the
west, across the foothills of the mountain belt. The foothills consist in a fold-and-thrust
belt, with dominantly west-verging (or “seaward verging”) structures, and with a
deformation front that propagates within the Coastal Plain, underneath some of the
island’s largest centers of population and economic activities. In the proposed topic, we
will focus on southwestern Taiwan, in Tainan and Kaohsiung. There, GPS
measurements show rapid (4.5 cm/year) westward shortening and southwestward
extrusion. However, the active geological structures that absorb this deformation
remain poorly understood. In addition, the deformation style of the fold-and-thrust belt
seems to differ from the “seaward verging” model observed in most mountain belts
worldwide: at a few locations, rapid deformation is localized on the footwall of major
west-verging thrusts. Several possibilities were proposed to explain this deformation
pattern: backthrusting (“landward verging” thrust), active folding, or diapirism.

We have been working on this phenomenon using traditional active tectonics
and structural geology approaches, mainly in two dimensions. In this proposed topic,
we want to evaluate the contribution of three-dimension visualization software to this
problem. The tasks will consist in getting familiar with the software Rockworks and
input existing structural observations, stratigraphic information and subsurface data

from selected areas in Tainan and Kaohsiung. Measurements of present-day



deformation will also be included. Then, different structural models will be considered
and evaluated. In addition to evaluate possible models, the 3D visualization may also
point places where the existing geological data are not sufficient and should be
complemented.

The hired student will strengthen his/her structural geology background,
develop his/her capabilities of 3D visualizing, and learn or strengthen the concepts of

active deformation. He/she will be interacting with the topic advisor and the graduate

students of the lab and will be welcome to participate in field trips with the lab members.



FHEE(T) : MiDAS: simulation of fault zone

trap waves CRrli /77 FER 50
FEEEET © BER

Fault zone structure, consisted from the primary slip zones and damage zone,
gives the implication on maturity of the fault, and its possible rupture behavior during
faulting. Fault zone trap waves, which are the multiple seismic waves traveled within
the low velocity zone associated with fault zone, could be an indicator to the
understanding of its structure. This summer internship project will apply a 3D
numerical modeling using finite-difference to carry out a series of simulations with
various velocity models to the pre-examined fault geometry under the MiDAS (Milun
fault Drilling and All-inclusive Sensing) Project. The observations from temporary
stations close to the identified surface rupture of the Milun fault during the 20180206
Hualien earthquake could be also used to add further constraints to the fault zone trap

wave simulations.
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3D visualization of geological structures and active faults in southwestern

Taiwan
MiDAS: simulation of fault zone trap waves (Gt & %7k ¥ Kzt fic5t)
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