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Experiment in estimate of strain field using a kriging method
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A feasibility test of a kriging method is conducted for estimate of a strain
field. In this test the kriging method is applied to man-made data and actual
ground displacement data observed in Taiwan. It is investigated how well the
method can reproduce the given strain field and extract the complex strain field
of Taiwan. To clarify the merits/demerits of this method, we compare the re-
sults of the kriging to those inferred from other analysis methods; one is a con-
ventional method in which a strain is directly calculated using a triangulation
network and the other is a method incorporating a spatial smoothing procedure.
The results demonstrate that the kriging method enables us to provide a large-
scale strain field spatially smoothly, and further to simultaneously extract a lo-
calized deformation. Additionally it is noteworthy that this method is robust for
anomalous data, i.e., weights of anomalies are suppressed automatically. On
the other hand, the standard triangulation method cannot stably extract a
large-scale strain field and at a certain case artificial strain errors are produced.
This method is very sensitive to anomalous data and/or even to small fluctua-
tions (errors) of data. The method incorporating a spatial smoothing procedure
that has been developed and applied in many recent studies can robustly evalu-
ate strain components that are spatially dominant in the analyzed domain, but
miss out a small-scale deformation due to the smoothing.
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goobodobo, ooboobooboboobuooobooboobboobooboboobo
O00O0O00DbOoOoboDOoOon0O (Matheron, 1963). DOOOOOODOOOODOOODODOOO
goooooobooooooboobboo, bobbooboobbooboobboobo
goo, goboobooooboobbooboobbooboobbooboo. boob o
gooooooobb 100, obbbbobooooobLbbbbbooo0, bbb oboo
gD bo bbb bbbb.

goobodo, oobodbooooboobooobooboooDboobooooooooo
goooob. boopboooo ePSsOobboooobbooooDbbOoOo, oDboo
goooooboobooooboobobooboobooobo0o. booboooboooooo
gooooobooboooob, obbooboobboooboobboobooboooooboo
gooobooobob. boobobootbob, boobobooboboobobooobo,
goooooboooboboooboobbooboobboobUuo, booboobbooobo
goboooobooboboooboobbooboobboobuoobbUo. boobboobo
gooood, bbooobOoOooObO0oooOOooobooobOooboobooooO (eg., Shen et
al.,, 1996; Kato et al., 1998). 000000000000 D0DOO0OODOOODODOOODOOOO
gooooo, ggboooboobboobuoobbooboobbooboobboobo
ug.ooooob, obbooboobbooboobbooboobbooboobboobo
g0 . oL bbbbbbbbbob, bbobooooog
00000000DOO0DOoOooogogn (Yuetal., 1997; Bos et al.,, 2003; Chang et al.,
2003) 0O0O0O0OODOOO0OODOODOODOOOOOOOOO.
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00o0o0d. oogogoogo, Cressie (1991), Wackernagel (1998) (OO OOOOOO
goodo, 2003), 00000 (2001) OOOOOOOOO.
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Fig. 1. (a) Horizontal displacement field used for numerical tests. (b) Principal strain field calcu-
lated from the data in Fig.la.
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Fig. 2. Schematic diagram of a calculation method for strain.
Horizontal displacements at neighboring three observation
points are used.
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gboboooooboobobobooo, bobobobobobooboooobooboobobo
oooooooooooo (Fig.3c). OOOOOO, ODOODOOOOOOOOOOO, ODDOOO
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Fig. 4. Principal strain rate fields of Taiwan, inferred from (a) a kriging method, (b) a standard
triangulation method, and (c) a method by Shen et al. (1996), respectively. Black and red ar-
rows stand for contractional and extensional principal axes, respectively. A smooth distance
parameter D (Shen et al., 1996) is applied as 25 km. Six areas (A - F) focused on discussions
are highlighted by green circles.
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Fig. Al1. Empirical variograms (dots) and inferred theoretical variograms (solid line) for (a) NS
and (b) EW components, calculated from GPS velocity data obtained in Taiwan (Yu et al.,
1997). A spherical model is assumed for a fitting to the empirical variograms. Parameters of
the model are estimated as 6, = 1.26X10 ", 6, = 2,52, 6, = 1.22x10* for NS component and
0, = 125x107%, 6, = 4.17, 6, = 1.95x10° for EW component, respectively.
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