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Preliminary result of Taiwan 3-D stress field from P wave polarity data
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Abstract We apply the composite focal mechanism method and use more than half million P wave
polarity data to invert for the 3-D stress field in Taiwan region. At a given location, composite
focal mechanism is estimated using all the P wave polarity data originated from its neighborhood,
and the data are weighted using a Gaussian distance weighting function. This method has the
advantage of allowing maximum amount of data input in the solution, including polarity data from

small earthquakes whose focal mechanisms are undeterminable with too few observation data
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available. Comparing to traditional focal mechanism estimation methods, this method produces

focal mechanism estimates covering a broader area, and provides better averages of local focal

mechanism solutions. We present the focal mechanism result in a 0. 25°<0. 25°X 2. 5 km grid in

Taiwan and its adjacent areas. The preliminary result shows that the P and T axis directions

change markedly across the Moho discontinuity. The P and T axis directions in the 15~45 km

depth range also correlate with P wave velocity perturbations and delineate the northwestward

subduction of the Philippine Sea plate in northeast Taiwan. This 3-D stress field result may

provide new constraints on geodynamics process in Taiwan region.
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Fig. 1 Mapview of the P (a) and T (b) directions in the synthetic focal mechanisms obtained in this study

Bars show the directions of P or T axes, the longer bar is, the more horizontal of the P or T axes is. The color of bars shows the depth of

synthetic focal mechanisms with the colorbar at the right. AA", BB', CC', DD', EE', FF', GG', HH', II', JJ', KK', LL', MM', NN’

show the location of profiles used in Figure 2~5.
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Fig. 2 Profiles of P axes directions of the composite focal mechanisms determined
in this study and V, images in Taiwan region
() (b),(c).(d).(e) (D) show P axes directions of composite focal mechanisms and V, images in AA", BB', CC', DD, EE', FF' profiles
shown in figure 1(a). In each subplot, the above one is the topographic of the profile, and the below one is the corresponding V, (color)
and P axes direction (vector). The longer the vector is, the more perpendicular to the profile. Green Curves in the figures are the Moho
discontinuity from Wu et al. [8],
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Fig. 3 Profiles of P axes directions of the composite focal mechanisms determined in this study

and V, perturbation images in Taiwan region

Other explanation is the same with figure 2 except that the color figures

are V, perturbation profiles.
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Fig. 4 Profiles of T axes directions of the composite focal mechanisms determined
in this study and V, images in Taiwan region
(a) . (b),(e) (D). (e) . (D). (g),(h) show T axes directions of composite focal mechanisms and V, images in GG', HH', 1I', JJ', KK/,
LL', MM', NN’ profiles shown in figure 1(b). In each subplot, the above one is the topographic of the profile, and the below one is the
corresponding V', (color) and T axes direction (vector). The longer the vector is, the more perpendicular to the profile. Green Curves in

the figures are the Moho discontinuity from Wu et al. (2007)8J,
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Profiles of T axes directions of the composite focal mechanisms determined in this study and

V, perturbation images in Taiwan region

Other explanation is the same with figure 4 except that the color figures are V, perturbation profiles.
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