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Abstract; Based on the frequency-wavenumber algorithm, we can simulate
high frequency (10 Hz) regional seismograms (up to a distance of more than
1000 km). The algorithm is used to synthesize the regional waveguides on Lg

waves in a medium consisting of a large number of crustal layers. Based on the
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crustal velocity model from a former Soviet nuclear test site located in eastern
Kazakhstan to WMQ station in China, this paper build up a modified model con-
sisting of thin layers with an alternating high and low-velocity, a velocity gradi-
ent near the surface, the lower Q values, and the composite structure of velocity
perturbation and different Q values so as to match the real crustal structure.
And then we simulate very well the regional seismograms in WMQ station by
underground nuclear explosions of the test site in eastern Kazakhstan. The syn-
thetic results conform to the energy distribution characteristics of Lg waves,
and explain the feature of the coda. The numerical results suggest that the
shapes and peak amplitudes of Lg waves all depend on the different crustal

waveguides.
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Fig. 1 Seismograms of underground nuclear explosions at a former Soviet test site

located at eastern Kazakhstan recorded by the WMQ station
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(a) Steven model; (b) Velocity gradient model; (¢) Velocity perturbation model

Fig. 3 Theoretical seismograms based on the velocity of Steven model (a) and velocity gradient model (b)
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1
Table 1 Seismic velocity model of underground nuclear test site at eastern Kazakhstan region
S P

. Qs Q

/km /(geem ) /(kmes 1) /(kmes D) ° @ )
1 0 2.700 2.790 5.020 100 80 2000
2 2.000 2.700 3. 000 5.400 150 120 2000
3 3.000 2.700 3. 300 5.900 200 160 2000
4 5.488 2.700 3.400 6.100 600 480 2000
5 16. 464 2.702 3.541 6.308 525 420 2000
6 21.952 2.807 3.703 6.597 500 400 2000
7 27. 440 2.858 3.781 6. 736 450 360 2000
8 32.928 2. 875 3.807 6.782 400 400 2000
9 38.492 2.879 3. 814 6.795 350 350 2000
10 44,996 3.372 4.573 8. 147 179 179 2000
11 53.002 3. 369 4.568 8.138 167 167 2000
12 62.361 3.358 4. 550 8.106 159 159 2000
13 73.301 3.343 4.527 8. 065 153 153 2000
14 86. 081 3. 336 4.517 8.047 150 150 2000
15 101. 031 3. 345 4.530 8.070 148 148 2000
16 118.501 3. 361 4,556 8. 117 148 148 2000
17 138.921 3.375 4.577 8. 154 147 147 2000
18 162. 801 3.378 4.581 8.161 147 147 2000
19 190. 711 3.372 4.572 8. 145 146 146 2000
20 223.341 3.363 4.558 8.120 146 146 2000
21 300. 000 3. 356 4. 547 8.101 145 145 2000

5 1(a) Qs (b
Fig. 5 Theoretical seismograms based on the Steven model (a) and revised
Steven model with modified Qs value (b)
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