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Fig. 5 The QLg
-1 of our results and other studies, the numbers of

which correspond to those listed in Table 5. Certain regions are
classified as active and inactive regions of seismicity; the thick
solid lines (1- 4) denote active regions, the broken lines (11-15)
denote inactive regions.

Fig. 6 Map of paths connecting 15 seismic stations (open 
triangles) and epicenters of 16 earthquakes (solid circles) 
used in the study by Chung et al (2005).

station data to compensate for insufficient data from in-
dividual stations. The CNM is originally single station 
method and is possible to extend to multiple stations show-
ing the similar coda decay (Frankel et al., 1990). Since the 
ambiguity could not be avoid completely in judging the co-
da decay similarities between the multiple stations, the pre-
vious CNM study also has a problem of insufficient data.

We (Chung et al., 2005) analyzed QLg
-1 in S. Korea with 

the source pair/receiver pair (SPRP) method (Shih et al., 
1994), which is a generalized version of the RTSM relax-
ing the colinear restriction on the sources and receivers. 
By this modification, we can greatly increase the amount 
of available data for source-receiver pairs (Fig. 6). In addi-
tion, we supplement with data of far-regional events, and 
obtain nearly 1500 source-receiver pairs. 

The obtained QLg
-1 values with small errors are 0.0014, 

0.0011, and 0.0014 at 1.5, 3, and 6 Hz, sequentially (Fig. 
5). These values are reasonable for S. Korea, as a seismi-
cally inactive region. In previous work, however, RTSM 
suggested anomalously high values based on the hypo-
central distances within 380 km and SP less than 100 km 
(Chung and Lee, 2002, Chung, 2002). In this study, the epi-
central distances and SP are extended to 2729 km and 505 
km by applying the SPRP method to not only Korean but 
also far-regional events. The SPRP method also increases 
the available data and reduced the anomalously high 
values. 

4. Discussions 

4.1 QP
-1
 and QS

-1
studies

Generally we would expect that Q-1 values decrease 
with increasing depth in the crust. Since rays penetrate to 
greater depth when propagating longer distance, we may 
expect a dependence of attenuation in epicentral distance. 
The measurements with hypocentral distances less than 
40 km show high QP

-1 in Arette, France (Modiano & 
Hatzfeld, 1982), and Nagano, Japan (Yoshimoto et al., 
1998). Very low QP

-1 was obtained from events at epi-
central distances between 200 and 1000 km in France 
(Campillo & Plantet, 1991), and over 50° in Basin and 
Range in North America (Taylor et al., 1986). The down 
hole measurement at a depth of 2.5 km also shows low QP

-1 
values in southern California (Abercrombie, 1995). The 
southern Kurils, however, shows higher QP

-1 from events 
with focal depths of 5-55 km than from events with focal 
depths of 55-85 km, which seems to be related to molten 
magma (Fedotov & Boldyrev, 1969). If we compare the 
events within the hypocentral range of 300 km, seismi-
cally active regions such as Kanto, Japan (Yoshimoto et 
al., 1993) and southern Kurils have high QP

-1 values, while 
seismically stable regions such as the Baltic Shield 
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