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Dependance of L.g O on depth as a criterion to determine the depth of intrinsic attenuation

in the crust

LUO Yi. GE ZengXi®
School of Earth and Space Sciences, Peking University , Beijing 100871, China

Abstract Q) attenuation is an important parameter used in studies of region crustal structure and
media physical nature. Lg Q tomography is widely used in study of crustal horizontal heterogeneity.
However, studies of vertical heterogeneity are very few in the literature. When there is a low Q.
it is essential to know the depth that generate it. In this paper, we use synthetic seismograms for
models with different focal depth to estimate the depth of the intrinsic Q. Our results show that:
(1) when source depth is shallow, upper crust attenuation has obvious impact on Lg wave Q than
that in lower crust. When source depth is deep, upper crust and lower crust has similar impact.
(2) If upper crust has a strong media attenuation, 5 decreases as source depth increases. If lower
crust has a strong media attenuation, 7 increases first and then decreases. However, when there
is a low-velocity layer in lower crust, 7 increases as source depth increases. (3) If upper crust has

a strong media attenuation, Q, increases as source depth increases. Conversely, if lower crust has
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a strong media decline, Q, decreases as source depth increases. Using this conclusion, according

to the research of the Lg decline rule of different depths in a region, we can estimate the depth of

high attenuation of the studied region.
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of Model 3.
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Fig. 2 36 synthetic seismograms of 12 stations calculated by using Model 1 and 10km source depth

Blue curves indicated results without attenuation. Red curves indicated results when Q, =600 and Q,= 300 in upper crust. Yellow

curves indicated results when Q, =600 and Q. =300 in lower crust. The time window between two red dashed lines is calculated using
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Fig. 3 Spectrums of 36 synthetic seismograms of 12 stations
Blue curves indicated results without attenuation. Red curves indicated results when Q, =600 and Q,=300

in upper crust. Yellow curves indicated results when Q,=600 and Q=300 in lower crust.
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Fig.4 Relation between Qi and frequency with different Q distribution by using Model 1

(a) Source depth 10 km; (b) Source depth 20 km. Errorbars indicate standard deviations

of results from different station azimuths.
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Table 3 Model 3

D/km v,/ km v,/km  p/(g+cm®) Q, Q.
0 2.500 1.070 2.110 300 150
2 2.500 1. 070 2.110 300 150
2 5.800 3.200 2.600 1456 600
15 5. 800 3. 200 2. 600 1456 600
15 6. 800 3. 900 2.900 1350 600
30 6. 800 3.900 2.900 1350 600
30 8.111 4. 491 3.381 1446 600
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(a) Source depth 10 km; (b) Source depth 20 km. Errorbars indicate standard deviations of results from different station azimuths.
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Fig. 7 Relation between  or Q, and source depth of different models
(a) 5 of Model 15 (b) Q) of Model 15 (¢) 5 of Model 25 (d) Qo of Model 2; (e) 5 of Model 3; (f) Qo of Model 3. Blue curve indicated

result when upper crust Q, is set to 300 and Q; is set to 150. Red curve indicated result when lower crust Q, is set to 300 and Q; is set to 150.

Errorbars indicate standard deviations of results from different station azimuths.
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Fig. 8 Relation between nor Q, and source depth of different focal mechanism solutions using three models
Each column indicated one of four elementary moment tensors: horizontal fault plane (source 2), pure strike-slip fault (source 3), pure
dip-slip fault (source 4) and pure up-dip thrust fault dipping at 45°(source 5). Each row indicated: 5 of Model 1. Q of Model 1, 5 of
Model 2. Q, of Model 2, 7 of Model 3. Qo of Model 3. Blue curve indicated result when upper crust Q, is set to 300 and Q; is set to 150.

Red curve indicated result when lower crust Q, is set to 300 and Q is set to 150.

different station azimuths.

Errorbars indicate standard deviations of results from
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Fig. 9 Relation between 5 or Q, and source depth of different epicentral distance using Model 1
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Fig. 11 Propagation process of synthetic seismic waves
(a) Model 1, source depth 10 km; (b) Model 1, source depth 20 km; (¢) Model 2, source depth 10 km;
(d) Model 2, source depth 20 km.
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