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A dislocation model of elastic block for aseismic crustal deformation in Taiwan
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Abstract In previous dislocation model, the aseismic crustal deformation is regarded as the sum
of the rigid block motion and the effect of the locked fault. We modify the dislocation model in
two aspects. Firstly, the block motion is assumed to be the sum of rotation and linear strain
rather than the rigid motion. Secondly, the elastic layered-earth model rather than the
homogenous half-space model is applied to calculate the effect of the locked part. The 1990~1995
Global Position System (GPS) velocity data of the Taiwan area are used in our dislocation model.
Our simulation shows that in eastern Coastal Range, the velocity decreases northward rapidly
from Chimei Fault, which may result from the high crustal compressive rate of about 30 mm + a™*
at Chimei Fault. In western Taiwan, the most strongly locked faults appear in the southern
Coastal Plain where many disaster earthquakes occur frequently. The calculated strain and
rotation rates consist with previous results in most areas. The strain rate field reveals the nearly
NW-SE compression in most parts of Taiwan with a fan-shaped distribution. The rotation rate

field reveals anticlockwise rotation in eastern and southern Taiwan while clockwise rotation in
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western and northern Taiwan, generally.
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Fig. 1 Tectonic background of Taiwan region
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Fig. 2 The tectonic model used in this

paper (Modified from references[2,9])
1~ 28 Faults: 1 Northern Extension of the Luzon
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Fault; 24~26 Fault at Northern Taiwan; 27 Chishan
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Coastal Range; II Eastern Central Range; III
Hsiiehshan Range; IV Western Foothills; V Coastal
Plain; VI Pingtnug Valley; VII Northern Coastal
Range.
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Table 1 Crustal model of centre Taiwan!*”!

Vy/(kme s 1) V/(kme+s ') p/(g+cm™?) Th/km
3.50 2.00 2.0 1.0
3.78 2.20 2.3 3.0
5. 04 3.03 2.5 5.0
5.71 3.26 2.6 4.0
6. 05 3.47 2.6 4.0
6. 44 3.72 2.6 8.0
6. 83 3.99 3.0 6.0
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Fig. 3 Results of previous model and improved model
x2 BESRESH
Table 2 Parameters of faults and blocks
R 8/(D) A/ w/ (km) d/(mmea ") | 45 8/ (D) A/ (D w/ (km) d/(mme+a )
1 6948 53+16 542 2648 15 5947 9016 7+5 643
2 7848 61420 6+3 2248 16 6316 88+15 843 612
3 76+9 58+16 7E2 23+5 17 57+8 77+18 542 814
4 82+6 84+17 643 7+5 18 56+8 86+ 14 1443 3246
5 7610 82+16 744 1246 19 5849 8614 1244 2849
6 8044 73+18 744 1247 20 59+7 103+14 1444 28+6
7 8044 56+18 844 716 21 5247 90+16 7+6 845
8 81+5 —60+17 6+3 1245 22 5247 80+ 14 9+4 9+4
9 68+9 —82+20 11+2 2246 23 60+9 75414 7+4 8+4
10 7619 80+19 644 1345 24 5849 95+12 7+4 644
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Gt 8/ (%) A/ w/(km) d/(mm-a )| %5 8/ (%) PVAG) w/ (km) d/(mm=+a 1)
11 71+9 85415 8+4 15+6 25 5749 —78+18 9+3 10+4
12 6449 71+18 9+3 12+4 26 5848 —72412 542 7+4
13 62+3 86418 8+3 1245 27 63438 95+15 6+3 17+8
14 61+9 —106+14 7+5 5+3 28 74+10 87+15 8+2 22+9

RESH

Befg vy /(mm e+ a 1) veo/(mm + a” 1) e /(10 %a~ 1) €02/ (107 %a"1) a0 /() Ay/(10 Mamh)
1 47.7+1.5 —49.1+1.9 —43.2+9.1 19.5+4.8 33.0+£5.8 —139.2+31.3
I 14.64+1.5 —18.6+2.3 —9.84+5.7 28.7+9.1 75.9+6.9 23.1+16.1
111 2.14+1.7 —4.642.4 —16.6+9.7 4.443.6 25.6+15.3 25.3%9.7
v 4,842.2 —9.4+2.6 —19.4+7.6 4,6+1.1 24.6+12.3 —61.3+16.4
\% 0.0+0.0 0.040.0 —3.6+2.1 2.6+1.1 19.34+12.5 —22.4410.5
VI —13.2+4.1 —41.8+1.9 —24.0+14.2 31.7+9.9 23.9+10.3 4,4+16.8
VI 15.6+2.6 —5.3+2.5 —71.5+22.2 13.4410.9 76.0+10.6 14.44+19.4

po N Ay /(10" Ma™h) By /(107" a™1) By/(107 " a™1) C /(0 "Ma™h Co /(107" a™1) Dy/(°Ma™1)
1 —57.9+27.6 113.4+24.3 30.9+26.6 —20.3+16.7 —51.4423.5 5.941.5
11 —137.74+19.5 —86.5+26.7 —149.1432.6 —7.1+16.8 —195.6+24.1 —1.24+2.8

111 8.1+8.6 —4.5+11.2 7.44+10.9 —17.8+12.0 15.0+15.1 —5.44+2.0
v 31.1+18.1 7.14+15.7 35.1+14.9 —66.5+19.5 —4.4+15.4 —7.1+2.0
\ —18.0+10.5 8.64+9.9 2.649.9 —33.4+11.3 15.4410. 6 —0.5+0.9
VI 60.5+19.6 13.04+17.5 15.84+18.3 —61.8+21.1 61.2+24.8 9.0+1.8
VII 17.6424.1 60.3+20. 1 0.4+15.6 15.1413.4 —27.8+21.1 5.943.6

K3 BREZRTEHMILEZSRHE

Table 3 Convergence rate and slip rate derived from inverse data

G5 Sp/(mm e a ) S/ (mme+a HC,/(mme+a HC/(mmea DS S,/ (mm-a ) S/(mmea)C,/(mmea!)C/(mm=-a!)

1 —15+4 —1548 22+6 7£3 15 1£2 0+2 1+£3 3+1

2 —16+3 —9+6 28+3 445 16 0+2 0+2 0+3 241

3 —15+5 —1246 843 442 17 —3+2 —243 045 442

4 —2+3 —143 1+4 1£1 18 —8%+5 —348 29+5 1745

5 —247 —244 617 3+3 19 4+4 —247 21+5 1446

6 —5+6 —4+4 3+6 2+2 20 1£3 647 13+3 1344

7 —645 —343 1+£5 1+1 21 —443 0+3 443 544

8 —9+4 —6+4 —7+4 —141 22 —4+3 —143 —24+3 543

9 —11+4 —248 —1744 —84+4 23 —543 —2+2 3+3 442
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